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The Treatment of Gynecological Disorders 
with the 


TWO DISTINCT HORMONES 


Isolated from the Ovary 


HE opotherapeutic treatment of gynecological disorders was 
notably advanced by the investigations of Seitz, Wintz and Finger- 
huth, who succeeded, by means of a special process, in isolating from 
the ovary two distinct hormones with physiologically different actions. 


That one gland is capable of producing two physiologically different 


hormones seems at first difficult of explanation. 


The observations of 


‘ Seitz, Wintz and Fingerhuth, however, show that the production of the 
two hormiones takes place at different periods which correspond with 
certain morphological alterations in the ovary which this structure 


undergoes during the menstrual cycle. 


place at two distinct stages. 


AGOMENSIN, “CIBA” 


The hormone isolated from the corpus 
luteum in the early stage of its develop- 
ment. Promotes menstruation, stimu- 
lates the genital system and its func- 


tions. 
INDICATIONS 


Functional amenorrhea, natural or 
artificial menopause, sterility and hypo- 
plasia of the genital organs. 


DOSAGE 


1 to 3 tablets 3 timesaday. In cases 
of amenorrhea the effect of the treat- 
ment, i. e., the return of the menstrual 
flow, does not as a rule manifest itself 
until after a fortnight; consequently it 
is necessary to continue the Agomensin, 
“Ciba” treatment for a sufficiently long 
period especially in cases of hypoplasia. 

Agomensin,. “Ciba” is. issued in 
original packages containing 20 tablets 
of 4 grain each. 


These structural changes take 


SISTOMENSIN, “CIBA” 


The hormone isolated from the corpus 
luteum in the stage of full development. 
Holds menstruation within normal 
physiological limits. 


INDICATIONS 


Menorrhagia (without organic etiol- 
ogy), functional dysmenorrhea, hemor- 
rhages of puberty and menopause. 


DOSAGE 


1 to 2 tablets 3 timesaday. In cases 
of profuse menstruation it is advisable 
to start treatment as soon as possible— 
2 or 3 days before the onset of menstrua- 
tion. If menorrhagia is a marked and 
distressing feature the maximum dose 
should be given for 3 or 4 days. 

“Ciba” is. issued in 
containing 40 tablets 


Sistomensin, 
original packa 
of */, grain each. 


Ciba Company 


INCORPORATED 


PHARMACEUTICAL BRANCH 
142 WASHINGTON STREET 
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EXTRAPERITONEAL CESAREAN SECTION (GASTROELY- 
TROTOMY) IN PRESUMABLY INFECTED AND MISMAN- 
AGED CASES OF PROLONGED LABOR* 


By Asa B. Davis, M.D., F.A.C.S., New York, N. Y. 
Medical Director, Lying-In Hospital) 


HE methods by which a child can be delivered through the ab- 

dominal wall are still passing through a period of evolution and 
development. Many ingenious and different plans have been and 
still are being attempted. Some are found to be so lacking in merit 
that they soon, very properly, pass on into the discard. Some show 
many desirable advantages and yet are attended with serious dis- 
advantages. It is altogether probable that the best method of per- 
forming cesarean delivery has not, as yet, been attained. We hear 
much about the abuse of cesarean section to the exclusion of the 
other well-known methods of delivery. This eriticism, certainly, 
does not apply justly to large well-conducted maternities. An abuse 
which we undoubtedly do witness, both in maternity hospital services 
and in cases under the eare of private practitioners, is the failure 
to recognize early in given eases that delivery through the pelvis will 
be fraught with great danger to mother and child or else is impos- 
sible of accomplishment. If this were not true it would not have 
been possible for the writer to have seen, during the past March 
and April, within five weeks, eight cases in which craniotomy was 
the only thing left to be done. These eight well-developed, full- 
term fetuses were either already dead or so near dead that it would 
not have been possible to prepare an operating room quickly enough 


*Read at the Thirty-sixth Annual Meeting of the American Association of Ob- 
stetricians, Gynecologists and Abdominal Surgeons, Philadelphia, Pa., September 
19-21, 1923. 
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to give any promise of saving these children. The result was that 
eight, otherwise healthy, young women, except for the disproportion 
between pelvis and fetus, had passed through the risks and burdens 
of pregnancy, had been subjected to hours upon hours of ineffective 
labor and delivery by craniotomy. One mother lost her life; seven 
others, if so many survived, were childless. In seven of these cases 
the dystocia was due to either a well-marked funnel or male type 
pelvis. The eighth had a neoplasm, so situated that it made pelvic 
delivery impossible. These conditions should have been recognized 
during pregnancy, or at the latest early in the first stage of labor. 
Timely cesarean section was clearly indicated and would have saved 
these eight children and the mother who was lost. This is not a 
ery along a new trail. To go back not more than some seventy odd 
years, Cazeau, with rare comprehensive insight, pointed out the dan- 
ger and objections to prolonged ineffective labor, especially with 
membranes ruptured. Nearly every textbook on obstetrics since his 
time reiterates the same thing, until we might properly write into 
obstetric history: ‘‘As it was in the beginning, is now’’— Are we 
to continue so that the remainder of the quotation, ‘‘and ever shall 
be, world without end,’’ is to be applicable? 

Autopsies at the Lying-in Hospital upon stillborn infants and upon 
those who die soon after birth are revealing some instructive, if un- 
pleasant, facts. It is found that the number of these children who 
die from cerebral hemorrhage, after unduly long labors which are 
eventually either terminated spontaneously or by forceps or ver- 
sion, is unwarrantably large. Similar eases, which have been under 
the care of private physicians have been admitted to the hospital 
after long labors, unknown attempts at operative delivery and ex- 
aminations, but with a living child in fair to good condition. It is 
this type of case which gives the high maternal and fetal mortality 
following cesarean section. It is this type of case, with dispropor- 
tion between fetus and pelvis, long labor, with ruptured membranes, 
unclean examination, unsuccessful attempts at operative delivery, 
which has made it impossible for me, in an experience of more than 
twenty-three years and somewhat over five hundred and eighty cesa- 
rean deliveries, to reduce my maternal mortality much below eight 
per cent, although at one time I could show nearly one hundred con- 
secutive cesarean sections without a maternal death. The different 
members of the attending staff at the Lying-in Hospital, as seems 
best to each one, are attempting to cope with the presumably infected 
ease, by a technic other than the classical cesarean section, which 
gives a very high mortality. Some favor the transperitoneal method, 
some the so-called double flap method; some a technic which is near 
or quite extraperitoneal. 
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| have employed the double flap technic in three cases and have 
lost one mother and her child. This mother gave one of the most 

In 1918 I began to employ, for these presumably septic, unfavor- 
our observation. 

In 1918 I began to employ, for these presumably septic, unfavor- 
able cases, practically the technic of Thomas, which the latter called 
‘‘oastroelytrotomy.’’ I have used it in twenty-eight cases and have 
lost two mothers and seven children, three of which were stillborn 
and four died after delivery—a maternal mortality of 7.2 per cent, 
fetal mortality, 25 per cent. 

Without any attempt at a review of the literature upon this sub- 
ject, it may not be amiss to quote rather freely from what is found 
in the Fourth American Edition of Playfair’s System of Midwifery, 
published in 1885, under the title, laparoelytrotomy. We learn that 
in 1820 Ritgen proposed laperoelytrotomy, leaving the peritoneum 
intact. He attempted such an operation unsuccessfully and was 
obliged to deliver his patient by caesarean section. In 1823 Beau- 
deloeque the younger independently conceived and performed the 
same operation without success. In 1837 Sir Charles Bell conceived 
a similar operation, but there is no mention of his ever having per- 
formed it. 

In 1870, Dr. T. Gaillard Thomas of New York read a paper before 
the Medical Association of the town of Yonkers, New York, entitled 
‘‘Gastroelytrotomy, A Substitute For Cesarean Section,’’ in which 
he described the operation which he had performed three times on 
dead subjects and once on a married woman with a successful issue 
as regards the child. It is further stated: ‘‘The object of the opera- 
tion is to reach the cervix by incision through the lower part of the 
abdominal wall and upper part of the vagina, and through it extract 
the fetus as may most easily be done.’’ 

In a footnote we read as follows: ‘‘New York Medical Journal, 
Nov., 1878, Thomas operated twice, Skene four times, Charles Jewett 
of Brooklyn twice; Hime, Edis, Dandridge and Taylor of Cincinnati, 
and Walter R. Gillet of New York each once, in all 12; women saved, 
6; children living but not moribund, 7; bladder lacerated in 6 cases. 
In properly calculating the risk of the operation it is fair to exclude 
the moribund case of Thomas, the intemperate and bedridden case 
of Hime and the diseased subject of Edis who survived, respectively, 
one hour, two hours and forty hours. The balance, nine cases, were 
favorable in four instances and unfavorable in five; six of the nine 
women recovered and five children were saved.’’ 

We may note in passing that while this operation is a much more 
difficult one to perform, the above results were far better than those 
obtained at that time by abdominal cesarean section. 
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THE THOMAS TECHNIC 


‘‘The abdominal incision extends from a point an inch above the anterior 
superior iliae spine, and is earried, with a slight downward curve, parallel to 
Poupart’s ligament until it reaches a point one inch and three quarters above, 
and to the outside of, the spine of the pubes. seyond this point it must not 
extend, in order to avoid wounding the round ligament and the epigastric artery. 
In this incision the skin, the aponeurosis of the external oblique, and the fibers 
of the internal oblique and the transversalis muscles are divided. The rectus 
is not implicated. After the transversalis fascia is divided the peritoneum is 
reached and readily lifted up intact, so as to expose the upper part of the 
vagina, through which the fetus is extracted.’’ This report continues at con 
siderable length in its description of the anatomic relations and development 
of the upper part of the vagina during late pregnancy and the difficulties and 
dangers attendant upon opening it—stating that in Beaudelocque’s case, because 
he ineised instead of tearing the vagina he was obliged to discontinue the 


operation on account of the loss of blood. 

While the technic employed in operating upon the eases which I 
report is in principle, based on the foregoing as deseribed by Dr. 
Thomas, it differs from it, I believe, in some essential particulars and 
results. 

PRESENT TECHNIC 


Starting at a point on a level with, and about 2 em. to the left of, the 


right superior iliae spine an incision down to the aponeurosis of the external 
oblique muscle is extended obliquely downward and inward to the middle line 
parallel to, and slightly above, Poupart’s ligament, the inner end being slightly 
above the spine of the pubes. As the superficial epigastric artery and other 
vessels come into view they are double clamped, divided and ligated, It has 
been found that this is a time saving precaution, in that it keeps the field of 
operation clear. The edges of the wound are retracted and in succession the 
remaining layers of the abdominal wall are divided, where possible separating 
the fibers. The transversalis fascia is opened the whole length of the wound. 
Passing the hand close to the posterior surface of the front wall of the bony 
pelvis the bulging peritoneum can be readily lifted, and, covered with a pad 
moistened in warm salt solution, is held out of the way in the upper and outer 
part of the wound by a retractor. No attempt is made to expose or open the 
vagina, although it is sometimes opened for a short distance in cases where more 
room is needed. The bladder is more readily manipulated if it contains just 
enough fluid to give it outline. With a boring movement of the fingers at the 
upper and right margin of the exposed portion of the bladder, its posterior 
wall is readily reached and an easy line of cleavage is found. Passing the 
fingers up to the uterovesical fold the bladder can readily be freed from above 
downward and to the left. This exposes the anterior portion of the lower 
uterine segment, a large area in a pregnant uterus developed to full term. 
While a wound of the size and location as deseribed is necessary, it is well, 
in so far as possible, to keep manipulations away from the outer end of the 
opening. In my hands, failure to do this has several times resulted in such 
complications as making a small opening through the peritoneum, tearing across 
the circumflex iliac artery, resulting in annoying delay from a wound quickly 
filled with blood, and the necessity to find and ligate the bleeding point, and 
the undue exposure to injury of the external iliae artery. 

Considerably more room ean be gained by partially dividing the tendon of 
the right rectus and the pyramidalis muscles rather close to the right pubic 
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spine. The bladder is covered with a moist pad and retracted downward and 
to the left. The exposed portion of the uterus is thinned and bulged forward 
by the presenting part of the fetus. Retracting the wound as far as possible 
to the left a vertical incision is made close to the left side of the abdominal 
opening and from below the uterovesical fold downward far enough to furnish 
an opening sufficiently large to allow the delivery of the fetus. Sometimes, but 
not in all eases, this opening extends into the upper part of the vagina. At this 
time it is well to take a culture from beside the presenting part of the child. 
By this location of the uterine opening as described, and by the usual dextro- 
torsion of the uterus, should this opening be extended by laceration during the 
delivery of the fetus, there is less likelihood that the uterine artery will be 
reached and torn across. In my earlier operations this accident happened in 
several cases. Proceeding now with the delivery;—forceps were usually applied, 
but except in two or three instances delivery has proved unsuccessful by this 
means. Nearly all of the children have been delivered by internal podalic ver- 
sion and breech extraction, followed immediately by manual extraction of the 
placenta and membranes. Unless more than usual precautions are observed, 
the overstrained but now relaxed uterus is more than likely to give an exhibi- 
tion of several quick profuse hemorrhages in which the total loss of blood is 
considerable. The fundus should be promptly held and 1 e.c. of pituitary ex- 
tract should be injected deep into the muscles of the thigh. From observation 
and experience I have reached the confirmed belief that pituitary extract 
should have no place in obstetrie practice until the uterus is empty. In case a 
portion of the vagina is opened and annoying bleeding results from the cut 
edges, this can be overcome by digital compression or by several deep temporary 
sutures passed parallel to, but well back from, the edges of the wound, to be 
removed after permanent closure. 

The opening in the uterus is closed by two or three layers of sutures with 
a continuous suture close to the deep edges of the uterine wall. Several inter- 
rupted sutures and a continuous Lembert suture complete this part of the opera- 
tion. Sometimes the uterus has so thinned that it is difficult to find room for 
three layers. The bladder and peritoneum are allowed 1 
location. 


») resume their normal 


The divided portion of the tendon of the right rectus and the pyramidalis 
muscle are carefully approximated and secured by several interrupted chromic 
sutures. A continuous suture closes the transversalis fascia; another layer of in- 
terrupted sutures secures the muscle fibers. The edges of the aponeurosis of 
the external oblique muscle are overlapped by the use of the mattress sutures 
and the free edge secured by a continuous suture. The remainder of the wound 
is closed with silkworm gut sutures. In earlier cases I employed strands of 
chromie gut or rubber tissue carried down to the fascia. Soon I abandoned 
the use of any drains. No better results were obtained with than without 


drainage. 

It should be borne in mind that all of the eases herewith reported 
were septic to a greater or less degree. All of these cases had high 
temperatures after operation. In no ease was it possible to secure pri- 
mary union of the abdominal wound. Two showed only an oily dis- 
charge for a day or two from two or three stitch holes. In twenty- 
one eases, part, or the whole length of the wound separated down 
to the aponeurosis. In four eases the whole depth of the wound 
broke down with considerable sloughing. Two patients died early 
before the repair process had time to exhibit what would have hap- 
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pened. The wounds healed readily, and in all cases the infection 
remained local, with the exception of two or three cases in which 
there was mild tenderness down the inner part of the right thigh, 
as of a very slight phlebitis. I have had no evidence that the uterus 
was infected, or that its wound failed to unite by primary union. In 
a few of the cases there must have been a very localized peritonitis. 
With the exception of one case, either by symptoms or leakage, there 
has never been any suggestion that the bladder had been injured or 
later became infected. One case which sloughed badly had a vesical 
fistula for a short time, which soon closed spontaneously. 

It is not surprising that considerable fat necrosis occurred in many 
of the cases from traumatism due to retraction. Because of open 
wounds the stay in the hospital was usually quite prolonged. In 
four cases, we freshened the granulating surfaces and the skin edges, 
and resutured the wound after sloughing had ceased. Healing was 
almost perfect in every ease and the necessary stay in the hospital 
was considerably shortened. All of these patients were tired out 
and exhausted. 

The operation is physically and technically a very difficult one to 
perform. In early cases, I spent something over two hours, later 
being able to perform this operation in about fifty-five minutes. Much 
time was lost because of the failure to secure bleeding points before 
or at once after vessels were cut. Very much more time was lost 
before I learned how to detach the peritoneum and also in the at- 
tempt to detach and separate the bladder along its right side, where 
the line of cleavage is not distinct. Notwithstanding the previous 
condition of these patients, and the fact that they were subjected to 
a long difficult operation, their early postoperative condition was 
remarkably good. Vomiting was never a distressing symptom, and 
abdominal distension was almost entirely absent. 

In Dr. Thomas’ report, considerable stress is laid upon the danger 
of injuring the deep epigastric artery. From early reports, opening 
into the bladder was rather a common accident. I cannot recall that 
the deep epigastric artery ever came into view or was injured in any 
of the cases. In one ease only there appeared a urinary fistula. This 
became evident after the tenth day postoperative, and was believed 
to have been due to the neighboring sloughing. In two eases the 
right round ligament, and in one, the right ureter, were innocently 
in evidence. They caused no inconvenience, and so far as I was able to 
determine they suffered no injury. Usually the widely expanded preg- 
nant uterus tends to carry these structures far out to the sides and out 
of the way. 

Some of the more salient points of interest in connection with 
these cases are that there were sixteen primiparae, one para ii, five para 
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iii, one para iv, One para v, one para vi, two para vii, and one para 
viii. The ages ranged from seventeen to forty-one. Twelve of these 
cases were wholly under the care of the Lying-in Hospital. The 
remaining sixteen had been under the care of other physicians and 
midwives for an unknown number of hours. Of the two mothers 
who died, one was forty-one years of age, and a para viii. She had 
been under the care of an outside physician, and a midwife. She 
gave a history of having had three living children. The first was 
stillborn; an instrumental delivery. The others were difficult de- 
liveries. The second was a small sized child, the third was a large 
child, the fourth of medium size and difficult delivery. She had also 
had three abortions in the third month of pregnancy. In the labor 
under consideration the child weighed 4,160 grams and lived. The 
mother died on the second day, of general peritonitis. There was 
serosanguineous fluid in the peritoneal cavity and cultures showed 
hemolytie streptococci. This woman had a contracted pelvis, and 
reported that all of the living children had been injured by the 
stretching of the brachial plexus. 

The other patient who died was twenty-seven years old, a para i, 
who had had outside medical attendance for an unknown number 
of hours before admission. <A foreeps delivery had been attempted. 
The patient gave a history of having had pneumonia three weeks 
before labor. Her child weighed 2,020 grams and lived. She was in 
poor condition on admission, and it was my impression that the cause 
of her death was pneumonia plus labor, rather than the reverse. No 
culture was taken in this ease. 

In all of the twenty-eight cases reported the fetal heart was heard 
just before operation was begun. Three babies were stillborn. In 
these cases there was marked tonie contraction of the uterus, and 
evidence of fetal distress as indicated by the escape of meconium 
and a varying fetal heart. In one of these stillbirths, the mother 
was a girl of seventeen years, who had been under the care of an out- 
side physician, and a midwife. Hydrocephalus and spina bifida were 
found in the child. It was a face presentation. 

Four babies died. One child died after four and a half days; 
another on the nineteenth day from a very extensive pemphigus. 
The mother in this case showed a four plus Wassermann reaction. 
The third child weighed 4,870. grams and died on the labor day; the 
autopsy showed atelectasis and asphyxia. The patient had been in 
labor for a long while prior to admission to hospital. The fetal heart 
was from 140 to 180 prior to operation. In the case of the fourth 
child, labor was said to have been in progress for three and a half 
days under outside care. The child weighed 3,400 grams, and died 
six hours after delivery. 
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All of the cases wholly under the care of the Lying-in Hospital, 
with trial labor going on for so long a time, and in some instances 
attempted forceps delivery, had been for this reason rendered un- 
suitable cases for classical cesarean section. All of these mothers 
survived. A stillbirth occurred in one ease after sixteen hours’ labor. 
One child died on the nineteenth day from pemphigus; the mother 
was syphilitic. 

Six of these patients in a subsequent pregnancy have come under 
my eare. QOne in the third month, when assured that she was preg- 
nant, declared that her husband demanded that she should have abor- 
tion induced. Nothing further has been learned about her. The 
other five continued to the full term of pregnancy. One had an almost 
precipitate spontaneous delivery of a very small child. Four others 
were delivered by me, by classical cesarean section. Bimanually, 
with one hand through the cesarean opening in the uterus, the site 
of the former extraperitoneal operation was carefully examined in 
each case. It was rather surprising to find how well the uterine wall 
had closed and how little in evidence were adhesions in the neighbor- 
hood. In no instance was there found any weakening or hernia at 
the site of the former opening in the abdominal wall. 

I am more and more impressed with the importance of securing 
the essential points in the history of every pregnant woman. The 
primiparous patient is an unknown quantity, obstetrically speaking, 
but in her ease it is important to learn whether she has any history 
of disease, previous illness, or operations, which may have some 
bearing upon the course of her pregnancy and approaching confine- 
ment. This likewise holds true of the multiparous women, but also a 
searching inquiry should be made into her previous obstetrie history. 
In women who are able to develop a fetus through pregnancy and 
into labor, with our present knowledge and equipment it should 
be impossible to find histories of two, three, four, and in one of 
our eases, of five consecutive stillbirths or the delivery of injured 
children who soon die, and certain others who are not so fortunate 
as to die, but are elected, because of birth injuries, to materially 
swell the ranks of the incompetent and to overerowd institutions 
for the crippled and feeble minded. Patients giving histories of dif- 
ficult or operative deliveries with bad results should be examined as 
to the cause of this. They should be watched with unusual care in 
each individual ease. Some means should be found by which the 
previous course should not be repeated, even delivery by cesarean 
section if that is the best procedure in a given case. But the econdi- 
tion should be foreseen and provided for. 

After the patient’s history has been taken there should be a general 
examination sufficiently thorough to indicate whether she is suffering 
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from pulmonary or cardiac disease. Then should follow the routine 
obstetric examinations, which should include height, weight, breasts and 
nipples, abdominal measurements, palpation, and auscultation for the 
fetal heart, external and internal pelvimetry, blood pressure, urinalysis 
and the Wassermann test. I find that about 2 per cent of all applicants 
at the Lying-In Hospital, show a positive Wassermann reaction. 

Pelvimetry is important and should in no sense be neglected. Pa- 
tients having contracted pelves, should be under careful observation. 
If they are given the opportunity and the observation be close enough, 
we shall see that a large proportion of such eases will deliver themselves 
without assistance, or at most, by the aid of easy foreeps. The re- 
mainder of such cases have either declared themselves by their former 
history, or they soon make it evident that they require some form of 
operative assistance—forceps, version or cesarean section. Many of the 
patients with distorted and contracted pelves habitually give birth to 
small children; often the skull bones are thin and eapable of being 
dented like a sheet of celluloid; they have wide suture spaces; the 
fontanelles are large. Such heads will mold and pass through surpris- 
ingly contracted pelves. In former times we were instructed: Given 
such and such pelvic measurements, such and such management of a 
ease should be earried out. 

We still see, from time to time, publications giving this same sort of 
advice. The wise obstetrician will do nothing of the sort. He will take 
pelvic measurements as he would a laboratory report as a part of the 
data in the individual case under observation at the time, and from the 
previous history, from the measurements, from the contour, muscular 
make-up of the uterus and abdomen and their driving force, and above 
all from the size, shape and moldability of the fetal head, he will decide 
whether that particular head will pass through that particular pelvis. 
If his stock of wisdom still holds out and he considers the interest of 
mother and child and his own peace of mind, he will determine this 
fairly early, before the patient is exhausted and the fetus shows signs 
of distress, and the liability to infection has been increased by ruptured 
membranes and manipulations. It is becoming fairly easy to detect 
these eases with contracted pelves, or disproportion between pelvis and 
vertex, which will require some form of operative assistance in delivery. 
It has seemed to me that this type is rather decreasing in numbers. 

There is another distinet type, seen much more frequently than for- 
merly, and far too little called to notice by teachers and writers. I 
refer to the woman having the male type or funnel pelvis. They 
are difficult to detect and they require the keenest kind of obstet- 
rie judgment and skill to earry a given case of this kind through 
labor with safety and suecess for mother and child. Here pelvi- 
metry gives no assistance whatever. These patients are usually of 
medium height, stocky build, with apparently broad hips. They have 
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the appearance of robust health and vigor. They are well nourished, 
buttocks and hips especially are made up chiefly of large cushions of 
fat. Their external pelvic measurements are up to or above normal. 
The lumbosacral angle is accentuated. A horizontal plane passing 
through the promontory and another through the symphysis pubes are 
far apart. The pelvic bones are thick and strong. The pubic arch may 
or may not be narrowed. The internal, diagonal conjugate, if the prom- 
ontory can be reached, not infrequently measures twelve or more centi- 
meters. Sometimes the contour of the pelvis below the inlet is well 
formed and of ample capacity. In other cases one or both of the side 
walls of the true pelvis are flat and tend to converge. The pelvic inlet 
would be ample for an ordinary moldable vertex, and in many of the 
eases, if a large part of the vertex would pass through the inlet with 
a fully dilated cervix, there would be comparatively little difficulty in 
completing pelvic delivery. But the pelvic make-up and capacity is 
but one side of the equation. Such patients habitually give birth to 
large children with hard, square block-like heads, with thick dense 
eranial bones and suture lines and fontanelles which are hardly dis- 
cernable. Membranes are apt to rupture before or soon after the onset 
of labor. Posterior positions are rather frequent. Such cases are de- 
ceptive because a considerable segment of the vertex sets into the inlet 
like a ball valve; it does not advance. Such dilatation and thinning of 
the cervix as takes place is slow. In many eases labor is neither con- 
tinuous nor vigorous. One is apt to be misled by the hope that active 
progressive labor will soon begin resulting in dilatation of the cervix 
and advance on the head. Such eases are apt to develop tonic contrac- 
tion of the uterus and thin out the lower uterine segment, risking rup- 
ture of the uterus, compressing the vertex down against the inlet and 
the placenta against the child. As if this were not danger enough, far 
too many of these cases are given pituitrin at this stage. It would be 
bad practice to give ergot under such conditions, but pituitrin, which 
acts with great suddenness and foree within four minutes after its 
injection, as I have repeatedly witnessed in cesarean operations, after 
the uterus was empty, by some strange reasoning, in the minds of not 
a few, appears to be good treatment. These cases are difficult and dan- 
gerous for mother and child; they belong in a hospital. They certainly 
should not be attempted single-handed and alone in the patient’s home. 
In many of them if pelvie delivery, dilatation and incisions of cervix 
and forceps are persisted in, the operator does not usually look upon 
his completed work with pride. If version is attempted, too often the 
results are not good. Many of them become unsafe, because of the risk 
of sepsis, for classical cesarean section, unless this is done early. This 
type of case gives the high percentage off stillbirths, cerebral hemor- 
rhage, broken necks, children in whom the heart continues to beat for 
an hour more or less, and yet it is impossible to start respiration, or 
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those who die soon after birth. Would it not be better to foresee some 
of this early and ‘‘abuse’’ cesarean section in more of these cases and 
do it early when it is comparatively safe for mother and child? If the 
mothers are made to understand, there is no doubt regarding the answer 
which they will give. 


RESUME AND CONCLUSIONS 


1. The sooner the general public, both lay and medical, come to the 
realization that reproduction is potentially, and in ten per cent of the 
eases, actually a pathologic process, and act accordingly, the sooner 
childbed will be removed from the position which it now holds in this 
country as, next to tuberculosis, the cause of the greatest number of 
deaths. 

2. Every pregnant woman should be under competent obstetric care 
and instruction soon after conception, through gestation, labor and the 
puerperium, which should continue until everything possible has been 
done to restore her to her normal activities of life in good condition. 
Ninety per cent of pregnant women should be under careful observa- 
tion, but aside from a few simple precautions and instructions, as long 
as they are progressing favorably, should be treated to a very generous 
share of masterful letting alone. It should always be kept in mind that 
some from this larger class have a way of moving, gradually or abruptly 
over into the abnormal class. 

3. The emergency obstetric case should disappear. It is this type 
of ease which magnifies the morbidity and mortality of obstetric ree- 
ords. So long as such eases do oceur, the well equipped maternity hos- 
pital should receive them, even though they are apparently about to 
die. With such aid, some of the seemingly hopeless cases will recover. 
There should be some way of checking up the activities of the doctor 
who is repeatedly showing bad results. Such an one should be rather 
actively encouraged to direct his energies along less dangerous lines. 

4. We ean often see more by looking backward. We would accom- 
plish more, with better results, by looking ahead. Preventive obstet- 
rics should be a widely broadcasted slogan. The public should be taught 
to be more critical of obstetric result, and not to so complacently accept 
dreadful injuries to mother and child, or death of one or both, as the 
Will of an overworked Providence. Extraperitoneal cesarean section 
will save some lives that would otherwise be lost. Classical cesarean 
would have saved but few of the cases reported. 
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IS CESAREAN SECTION JUSTIFIABLE IN ABLATIO 
PLACENTAE?* 


By JoHN Ossorn Pouak, M.D., F.A.C.S., BRooKkKLYN, NEw York. 
(From the Clinic of the Long Island College Hospital, Department of Obstetrics and 
Gynecology ) 


REMATURE separation or ablatio placentae (Holmes) is the partial 

or complete separation of the placenta from the upper segment of 
the uterus during pregnancy or during labor, before completion of the 
second stage, due to some pathologie state of the uteroplacental union, 
or to violence done to the organ. 

In my experience, premature separation of the normally implanted 
placenta is perhaps the most frequent cause of antepartum bleeding 
at or near term; and it is an accident which all of us should be prepared 
to recognize and treat along rational lines; for but few cases require 
radical interference, but all need intelligent supervision. 

The frequency of ablatio has been estimated as about 1 in 200 labors; 
however, I am under the impression that many eases of partial separa- 
tion with econeealed hemorrhage are missed, owing to careless observa- 
tion, and that many of the eases that are diagnosed as partial placenta 
previa, because of the occurrence of bleeding, near term or during labor, 
are really premature separation. 

In our clinic where every placenta is carefully examined, we have 
been surprised to find how many placentae have old blood clots on the 
maternal surface; hence we have come to feel that ablatio is seen more 
frequently than placenta previa. The factors which seem to predispose 
to this aecident are age, multiparity, advanced period of pregnancy, 
and the unstable attachment of the placenta due to the physiologic struc- 
ture of the serotina at, or near term. 

Upon reviewing my eases I found that the majority of these aecidents 
have oceurred in women between 25 and 35 vears of age, who have had 
an antepartum history of toxemia; while the minority have shown evi- 
dences of deciduitis or placentitis with hemorrhages in the serotina, and 
but a few could be attributed to direct violence, as blows, kicks or sud- 
den muscular exertion. 

The point and degree of separation have considerable bearing on the 
amount of blood which the patient loses and the severity of her 
symptoms; consequently they must also have some bearing on the 
prognosis and form of treatment which should be instituted. 

As I have already stated, the norma!ly situated placenta may become 


*Read at the Thirty-sixth Annual Meeting of the American Association of Ob- 
stetricians, Gynecologists and Abdominal Surgeons, Philadelphia, Pa., September 
19-21, 1923. 
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(1) partially or (2) completely separated from its placental site. Lf the 
former, the separation may be central (Fig. 1), the placenta remaining 
attached at its cireumference, which allows the formations of a retro- 
placental blood accumulation. This stimulates contractions which in 
turn compress the clot and further separate the placenta from its at- 
tachment, so that one edge may separate and the escaping blood strip 
the membranes from their uterine adhesion. 


Fig. 1.—Central separation. Concealed hemorrhage. 


It may be stated that all cases begin with absolute concealment of 
the hemorrhage and later, may develop an apparent hemorrhage; for 
as the membranes are detached from the lower uterine segment, there 
may be an apparent hemorrhage when the presenting part does not 
completely block the lower segment (Fig. 2), blood and clots eseaping 
at the time of contractions, or the blood may remain concealed if the 
presenting-part is engaged, and completely blocks the cervix. In this 
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case blood can be demonstrated by the escape of serum, blood, or 
clots, when the presenting-part is displaced upward on vaginal ex- 
amination (Fig. 3). When the separation is complete, the accumula- 
tion may rapidly distend the uterus; for the placental site in an over- 
distended spastic uterus cannot retract unless the membranes are 


Fig. 2.—Apparent hemorrhage, partial separation. Head unengaged. 


ruptured soon after the separation takes place, for the increased intra- 
uterine bulk prevents thickening of the uterine walls by normal re- 
traction. 

While pathologically there seem to be two types—the one (Fig. 4) 
with concealed, and the other with apparent bleeding—this difference 
is only relative, or one of degree. 
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The diagnosis should be readily made upon the symptom complex, 
which is almost always present. The patient, an old primipara, or a 
multipara, usually at, or near term, who may have shown some of the 
prodromal signs of toxemia (such as a trace of albumin in the urine, or 


a rise in the systolic blood pressure, or these signs may have been absent) 


Fig. 3.—Head filling lower uterine segment, preventing escape of blood. 


is suddenly seized with ecramp-like uterine pain, which may be loealized 
and referred to the placental site, faintness, or nausea, which is always 
attended with some degree of shock, blanching, and pulse rise. Pal- 
pation shows a uterus that is extremely sensitive, spastic, tense and 
firm, or flaecidly filled with retained blood which does not intermittently 
contract and relax, as in normal labor. The fetal movements may be 
tumultuous and then cease, depending on the degree of separation. 


we 
\ j ! 
f 
| 


388 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Owing to the spasticity of the uterus, detection of the fetal parts is 
difficult. Auscultation will show the fetal heart to be absent if the 
ablatio is complete, or if the separation is incomplete there will be pro- 
gressive signs of impairment in the fetoplacental cireculation—of course 


Fig. 4.—Complete separation—distended, atonic uterine wall becoming thinner. 
both the fetal movements and the changes in the heart sounds are de- 
pendent on the amount of separation. 

The diagnosis is confirmed in both the relatively concealed, 


and in 
the apparent cases by the escape of bloody serum, or by actual 


vaginal 
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hemorrhage. In the relatively concealed cases, on raising the present- 
ing-part out of the pelvis, it is usual for some of the accumulated blood 
and clots to escape into the vagina, while palpation and mensuration 
will demonstrate the asymmetry, or the rapid enlargement of the 
uterus (Fig. 5). 

It is my purpose, in this short communication to outline the obstetric 
procedures indicated in the management of this accident, for like ectopic, 
the eases may be divided into those in the nontragie, and those in the 
tragic stages. 


iit 


Fig. 5.—Mensuration showing the rapid increase in size of uterus with retained blood. 


Clinieal study of a large number of these cases has shown that it is 
possible to differentiate between those that can be safely treated on the 
expectant plan, and those that require rapid infrapelvie delivery, or sec- 
tion and hysterectemy. The treatment depends largely on the extent 
of the pathology, and while today, in many instances of separation, 
there seems to be irrefutable evidence of an associated toxemia, there 
are others which cannot be attributed to this cause. 

Morse’s observations confirmed by his experimental work on rabbits, 
in which he tied all three groups of the efferent veins of the uterus on 
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one side, seem to prove that the exciting cause of many of these separa- 
tions may be attributed to placental apoplexy produced by sudden 
uterine torsion which interferes with the out-going blood. One has but 
to remember the picture of the uterine veins of the pregnant uterus when 


Fig. 6.—Extreme torsion of uterus. 


the abdomen is opened at section, to realize how increased torsion of the 
uterus, near term, may block the venous return on one side (Fig. 6), and 
engorge the mesometric veins, the intervillus spaces and the decidual 
radicals. This torsion when it is greater than normal may be further 
increased by muscular effort or by uterine contractions of the torsioned 
uterus. This naturally further engorges the large veins on one side, 
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and engorges the vessels in the serotina which act exactly as does re- 
traction of the uterus during the third stage of labor, namely, allows 
hemorrhagic extravasations to take place at many points in the spongy 
layer of the decidua which during contraction further separate placental 
attachment in the so-called concealed type. Owing to the fact that 
the placental site cannot retract because of the bulk of the uterine con- 
tent, the area behind the placenta becomes distended with blood, flue- 
tuant then spastic and very tender. If the placenta completely separates, 
retraction of the site may not take place as long as the uterine content 
prevents diminution in the size of the uterus. Consequently, instead 
of the uterine wall thickening, the walls become thinner and more atonic 
as the bleeding from the placental site continues and the blood aceumu- 
lates in the space between the membranes and the uterine walls, always 
increasing the, size of the uterus; hence, continued intrauterine bleeding 
may be demonstrated clinically by repeated mensuration of the uterus, 
record of the rising pulse rate, persistent fall in the systolie blood pres- 
sure, and progressive drop in the hemoglobin percentage. While ob- 
jectively the patient continues to show more pallor and other external 
evidences of internal hemorrhage, such a picture does not brook ex- 
pectaney, but needs prompt surgical intervention with coincident blood 
transfusion. 

On the other hand, the nontragie cases likewise present a typical syn- 
drome which may be readily recognized i.e., a pregnant woman at, or 
near term, who after exertion, or without appreciable muscular effort, 
except perhaps a few uterine contractions, is seized with eramp-like 
uterine pain, slight collapse evidenced by nausea, pallor with perspira- 
tion about the lips, nose and forehead, lowering of the blood pressure, 
and inereased pulse rate. On physical examination the uterus will be 
found to be tense and tender, and may be asymmetrical if the blood 
has accumulated behind the placenta (accessory tumor) or with the 
occurrence of pain, vaginal bleeding may be apparent, or only be demon- 
strated on making a vaginal examination and raising the presenting- 
part which liberates some accumulated blood clots. 

Given a patient presenting the foregoing picture, and excluding 
placenta previa by the absence of its physical signs, a diagnosis of 
ablatio placentae may be readily made. Such a patient should be immedi- 
ately transferred to the hospital and allowed a short period of intelligent 
observation. If the cervix is effaced, or the patient is a multipara, the 
membranes may be ruptured and the bulk of the uterine contents 
diminished. This theoretically allows the fetus to act as an intrauterine 
tampon which stimulates museular contraction. A quarter to a half 
a grain of morphine is administered to relieve the shock and aid in 
the dilatation, while a tight many tailed abdominal binder is applied 
from above downward in order to firmly compress the uterine wall 
against the fetal tampon. In addition to this, the vagina may be firmly 
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piugged with sterile gauze or cotton moistened with boroglycerid which 
further stimulates uterine contractions and favors dilatation. 

If it is certain that the pelvic measurements at the outlet are ample, 
the presenting-part is engaged, and ‘there is already evident dilatation 
of the cervix, the suggestion of Tweedy, of giving small repeated doses 
of pituitary extract every 20 minutes, will further aid the control of 
bleeding. 

During this watching period intelligent observation is imperative. 
The pulse should be taken and recorded every fifteen minutes, the 
systolic pressure every half hour, and the hemoglobin and red cell count 
every hour, while the height and size of the uterus which has been 
earefully marked out upon the abdomen, should be noted and any in- 
erease in uterine distension recorded. If these measures check the 
hemorrhage, as they usually do in the majority of eases, the pulse will 
geradually improve in quality and become slower, the systolic pressure 
will rise or remain stationary, and there will be no further fall in the 
hemoglobin percentage until delivery occurs and the placenta is ex- 
pelled. If, however, the pulse rate is high, I have found it wise to 
firmly pack the interior of the uterus with washed iodoform gauze 
and thus control further oozing. 

On the other hand, if the intrauterine bleeding is continuing, the 
uterus will further enlarge, or the outward flow of blood will not be 
checked. It must be remembered however. that the amount of vaginal 
bleeding is no index of the amount of blood lost ; for more or less blood 
is always retained within the uterus. The pulse inereases in rapidity 
and diminishes in quality, while the systolic pressure will slowly fall 
as will also the percentage of hemoglobin. 

In those patients, in whom the clinical picture above deseribed, show 
the signs of progressive intrauterine bleeding, no infravaginal method 
of delivery is justifiable unless the cervix is already dilated. For one 
is dealing not only with the atonie uterus, but with an organ whose 
musculature presents definite pathology, namely, an apoplectie uterus 
with blood extravasations into the myometrium causing disassociation 
of the muscle fibers making it impossible to secure retraction, and 
hence postpartum hemorrhage is the sequel (Fig. 8). Furthermore, the 
release of the large quantity of retained blood which immediately follows 
delivery of the fetus, is always attended with severe shock, for the rapid 
emptying of the overdistended atonie uterine cavity does not permit of 
retraction, henee, the frequency of fatal collapse. I formerly delivered 
these patients by manual cervical dilatation, foreeps and version, and 
saw them collapse after the fetus was expelled, with a postpartum gush 
so torrential as to be uncontrollable. 

As in ectopic, the woman may sensitize herself to a certain amount 
of blood loss, and if further bleeding is permanently controlled, even 
f she is pulseless, she will show signs of reaction. But, if in addition 
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to this great blood loss, any further bleeding continues, she will fail 
to react, for shock and hemorrhage are interdependent, and these 
patients are already severely shocked. Hence, I feel that surgical 
trauma which is attended by any further blood loss must result fatally. 

What then should be the attitude in the management of these tragic 
eases, what will determine the plan of procedure? This will depend 
largely on the condition of the patient, and the condition of the cervix, 
for the child is a negligible factor. One is not justified in doing a 
cesarean section which will entail further shock and oozing to deliver 


Fig. 7.—Torsion shown by position of uterine incision. Ecchymotic areas in wall. 


a stillborn child, unless one is prepared first to transfuse the patient, 
and then prevent further blood loss by hysterectomy. Section upon this 
type of case has always revealed a constant pathologie picture—large 
areas of the uterine wall are eechymotie (Fig. 7) and when cut 
through do not bleed, but ooze serum and microscopically show mul- 
tiple thrombosis of the vessels of the myometrium, distorting and dis- 
integrating the muscle fibers. (Figs. 8, 9.) 

There is extreme flaccidity with little or no tendency to uterine 
contraction and retraction; hence, retention of the uterus necessarily 
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means continuation of the oozing and frequently infection, for it is 
exceptional that these patients have not been repeatedly examined 
through the vagina before admission to the hospital. 


It has been my practice to prepare the patient during the observa- 


Fig. 8.—Section showing hemorrhage into muscle wall and thrombosis. 


Fig. 9.—Showing large thrombus in a torsioned uterus. 


tion period for possible immediate operation, and secure a donor for 
blood transfusion by one of the direct methods, such as suggested 
by Unger or Miller. Experience has taught us that it is good 
surgical judgment to transfuse these patients before active surgery is 
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done upon them, or to have the transfusion coincident with such surgery. 
Of course, if the cervix is well dilated, the presenting-part engaged 
and the woman is actually in labor, a few minims of pituitary extract 
with a tight abdominal binder will expedite the labor; but this is not 
the class of case under consideration. 

In the majority of these tragic, eases, the unprepared cervix offers 
an obstacle to infrapelvie delivery; hence, it has been my plan after 
first transfusing the patient, to open the abdomen with a long median 
incision and eventrate the uterus. Inspection will immediately show 
whether it requires removal or can be safely left in situ; for the 
apoplectic uterus shows numerous eechymotie areas and fails to con- 
tract. In the presence of such a condition, the child is invariably dead, 
therefore, it has been my practice to clamp both broad ligaments in 
order to control the uterine and ovarian blood supply before incising 
the uterus; this permits the performance of a bloodless supracerviecal 
hysterectomy. On the other hand, if there are fetal heartsounds, and 
inspection of the uterus shows no intermuscular hemorrhages which are 
evidenced by ecchymotie areas under the perimetrium, and the uterus 
intermittently contracts, hysterotomy, leaving an intrauterine pack with- 
in the cavity, is a justifiable procedure. 

From this study it is fair to assume: 

First, that ablatio is a relatively common accident. 

Second, that previous toxemia is a predisposing factor. 

Third, that many of the cases have an apoplectie origin from torsion 
of the uterus, while very few can be attributed to trauma. 

Fourth, that the symptom complex is constantly present and makes 
the diagnosis, which may be confirmed on vaginal examination by the 
escape of serum, blood or clots. 

Fifth, that clinically this accident presents two general classes, the 
nontragie and the tragic eases. 

Sirth, that in the former, intelligent expectancy in conjunction with 
rupture of the membranes, a tight abdominal binder, and pituitary 
extract. will effect spontaneous delivery. 

Seventh, that in the tragic cases which show progressive hemorrhage, 
fall in blood pressure and hemoglobin percentage, section after trans- 
fusion is the procedure of choice. 

Finally, the decision between hysterotomy or hysterectomy depends 
on the eondition of the uterine muscle. 


20 LIVINGSTON STREET. For discussion see p. 475.) 


I. FROZEN SECTIONS THROUGH UTERUS OF WOMAN DYING 
DURING THIRD STAGE OF LABOR, ILLUSTRATING MECH- 
ANISM OF PLACENTAL SEPARATION AND EXTRUSION. 
Il. FROZEN SECTIONS THROUGIL UTERUS OF 
WOMAN DYING FROM CENTRAL PLACENTA 
PREVILA, FOLLOWING BRAXTON- 

HICKS VERSION* 

By Pauw Trrus, M.D., F.A.C.S., AaNp VERNON L. ANDREWs, M.D., 
PITTSBURGH, PA. 

(From the Department of Obstetrics and the Research Laboratories, Western 
Pennsylvania Hospital, Pittsburgh.) 


HESE specimens are of considerable pathologic interest, but since 
they have been so clearly reproduced in the accompanying illus- 
trations by Mr. W. B. MeNett of Johns Hopkins it is necessary 
to do little more than briefly outline the history of each case, and 
point out in an explanatory way certain particularly important fea- 


tures of each specimen. 


CASE 1.—Mrs. D. W. H. (Hosp. No. 6167-1916) was a primipara, nineteen years 
of age. Upon admission to the hospital she was moribund with advanced edema 
of the lungs, dyspnea, a pulse rate inaccurately determined at about 160, and 
in fact, every symptom of acute cardiac decompensation. The head of a six 
and a half months’ fetus was showing at the vulva, and had been visible for 
one hour previous to admission, according to the report of Dr. J. N. Stanton who 
had been ealled to see the patient for the first time a few hours earlier. 

The symptoms developed acutely at 3 A. M., this being about the time her 
labor began. She entered the hospital at 6:45 A. M., and without anesthesia the 
head was lifted out with forceps a few minutes later, the patient dying two 
minutes after the birth of the fetus (7:30 A. M.). 

The autopsy showed edema throughout both lungs, acute exacerbation of 
chronic nephritis, and acute dilatation of the heart. The uterus with the placenta 
in situ, the bladder, part of the vagina and rectum were removed, frozen and 
longitudinal sections cut. 


The sections illustrate normal placental separation and extrusion 
according to the mechanism of Schultze, but it is: noteworthy that 
there is no evidence of the retroplacental hematoma which is so gener- 
ally considered essential to the extrusion of the placenta by this 
mechanism. (Figs. 1 and 2.) 

According to Williams’ ‘‘ Obstetries,’’ Baudeloeque in 1789 deseribed 
the two ways in which the placenta may be extruded, saying, ‘‘In the 
first ease the middle of the placenta being pushed forward by an 


*Read at the Thirty-sixth Annual Meeting of the American Association of Ob- 
stetricians, Gynecologists and Abdominal Surgeons, Philadelphia, Pa., September 
19-21, 1923. 
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effusion of blood beneath it, the organ becomes inverted upon itself 
in such a manner that it presents by its fetal surface, et cetera.’’ 
Schultze’s name was attached to this mechanism in 1865, when he 
advanced the opinion that the placenta was usually expelled by the 
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Fig. 1.—Third stage of labor. Right half of uterus. Placenta partly separated, 
and inverted, with fetal surface presenting at os. Unequal contraction of fundus 
indicates placental separation by muscular contraction with absence of the tradi- 
tional retroplacental hematoma. 


first method described by Baudeloeque. Williams and others sub- 
scribed to these views, erediting the formation of a retroplacental 
hematoma of considerable size with practically all of the separation 
of the placenta from its site. 
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Fig. 1 shows the right half of the uterus with the placenta suffi- 
ciently separated and inverted that by uterine contraction alone its 


bulging fetal surface already presents at the external os. That this 
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Fig. 2.—Third stage of labor. Mesial section through uterus. 
itself and sectioned in such a way as to show a membranous 
surface presenting at external os. Marked muscular contraction of upper 
of uterus, lower segment still thinned out. 


has been chiefly accomplished by muscular contraction is evidenced 
by the fact that the fundal portion of the uterus has contracted and 
foreshortened itself but unequally so, extending on the anterior sur- 
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face down to the circular vein which is generally conceded to locate 
the contraction ring or lower edge of the upper uterine segment. 
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Fig. 3.—Placenta previa after version of Braxton-Hicks. Right half of uterus. 
Placental attachment extends high on wall of uterus, while left leg drawn down 
through cervix effectively tampons against further hemorrhage. Area of placental 
separation is comparatively slight for such profuse hemorrhage. 

Posteriorly, however, the contraction and thickening of the uterine 
wall does not yet extend to the upper edge of the lower uterine seg- 
ment, and here the separation of the placenta is still incomplete. 
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The inversion or infolding of the placenta with its fetal surface 
presenting at the external os of the cervix is clearly indicated in the 
drawing. The internal os cannot be identified. 

Fig. 2 is a mesial section about 2.5 em. thick. In this figure that 
portion of the placenta lying posteriorly, still attached at its upper 
end and apparently divided from the main portion by a double septum, 
is merely one edge of the placenta rolled round like an omelet and 
eut off in the sectioning. The dark mass marked below is blood elot, 
nor is any other intrauterine bleeding discernible in the specimen. 


CONCLUSIONS 


1. Placental separation, according to the so-called mechanism of 
Schultze in which the organ is inverted and extruded fetal surface 
first, is mainly accomplished by uterine contractions during third 
stage, comparable physiologically to those of first and second stages. 
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Fig. 4.—Sketch showing posture of fetus in utero after version. Line indicates 
direction of section through fetus, view being at right angles to that in Fig. 3. 


2. In placental separation the réle played by the supposed formation 
of a retroplacental hematoma has been greatly overestimated. 

CASE 2.—Mrs. J. E. M. (Hosp. No. 7542-1917), a multipara aged thirty-eight, 
was sent to the Hospital by Dr. W. H. McCafferty of Freeport, Pa., who gave for 
her the following history: The patient was nearly nine months pregnant when, 
four days before being referred to the hospital, she had a. profuse, painless 
hemorrhage from which she became pale and mildly shocked. During the in- 
tervening four days she bled slightly but constantly. At the time of admission 
she was blanched and pulseless. 

The external os admitted two fingers with difficulty and the internal os was 
completely covered with placental tissue. This was quickly bored through and 
without anesthesia the combined external and internal version of Braxton-Hicks 
performed, the left leg being drawn down so that the knee was visible at the 
vulva. An intravenous injection of normal salt solution was given simultaneously 
but the pulse failed to return at the wrist, and three hours after admission the 
patient died in shock, the result of her hemorrhages. 
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The autopsy disclosed general anemia and pyonephritis. The pregnant uterus 
was removed together with part of the vagina, the specimen frozen and sec- 
tioned. 
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Fig. 5.—Placenta previa after version of Braxton-Hicks. Left half of 
Portion of sectioned fetus lifted out to show cavity of uterus with placenta at- 
tached over entire lower segment. Area of compression of placenta is seen over 
internal os, where thigh of fetus had been delivered to check hemorrhage from 
placental separation. 


uterus. 


The illustration (Fig. 3) is self-explanatory, the outstanding features 
of the specimen being the size and location of the placenta, the areas 
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of placental separation, and the efficacy of the tamponade produced 
by the wedge of the thigh after version of Braxton-Hicks for placenta 
previa. This is the right half of the uterus. 

The extraordinary height to which the edges of the central placenta 
previa extend up the walls of the uterus destroys the usual conception 
of this pathologic condition. Moreover, the apparently trifling degree 
of placental separation necessary for fatal hemorrhage is surprising. 

The position of the fetus in utero after the version was such that the 
presenting thigh has been cut through obliquely. Fig. 4 was therefore 
prepared, in order that the anatomic relations noted in Fig. 3 might 
be clarified. This sketch shows the approximate posture assumed by 
the fetus after the version, the black line indicating the course of its 
longitudinal section, the view being at right angles to that in the pre- 
ceding illustration. 

Fig. 5 is a drawing of the left half of the uterus (the opposite to 
that shown in Fig. 3) after its portion of the fetus had been lifted out. 

Here again one is surprised at the amount of uterine surface covered 
over by this obviously thinned out placenta. The area of placental 
detachment on this side is small, and the result of the pressure of 
dilating thigh and buttocks of the fetus on that portion of the placenta 
at the internal os is clearly indicated. 


CONCLUSIONS 


1. A central placenta previa may cover a larger portion of the 
uterine surface than has been generally supposed. 

2. A comparatively trivial area of placental detachment may cause 
serious or fatal hemorrhage. 
3. These sections establish the already clinically known fact that 
the combined external and internal version of Braxton-Hicks is an 
efficient method of controlling hemorrhage from placenta previa. 


1015 HIGHLAND BUILDING. 


TREATMENT OF PLACENTA PREVIA* 


By Ross McPuerson, M.D., F.A.C.S., New Yorx Crry 
(Attending Surgeon, New York Lying-In Hospital) 

S° much has been written, especially in the last few years, regarding 

the etiology, anatomy and pathology of this condition, and so 
many figures have been brought to our notice, that it seems hardly worth 
while, in presenting this subject to an audience composed of specialists, 
io use up the time which is necessarily short in discussing these phases 
of the complication. 

I wish, therefore, today to present very briefly the problem of the 
treatment of placenta previa by the methods commonly in vogue and 
to see if we cannot bring out in the discussion, the ideas of the men 
who are seeing these cases, and by the results of their experience put 
the management on a more fixed basis. 

In the first place, for the purpose of studying results, it seems to me 
that the eases should be divided in two groups: the first, those in which 
there is a viable chiid; and the second, those in which the previa is 
discovered so early that the possibility of a living child is not to be 
considered, or only secondarily. 

With this broad classification approved the methods of treatment 
generally in vogue may be considered. The diagnosis being established 
by the ordinary signs and symptoms, familiar to all, the methods present- 
ing are:—packing the lower uterine segment, cervix and vagina with 
gauze, leaving it in situ sufficiently long to cause active labor pains and 
dilatation of the cervix, at the same time controlling the hemorrhage; 
introduction of a Voorhees bag designed to accomplish the same pur- 
pose; where sufficient dilatation already exists, rupturing the mem- 
branes, followed or not as the case may warrant, by the bringing down 
of the leg and allowing the labor to proceed; lastly the method of ab- 
dominal section. 

All of these procedures have their advocates and undoubtedly all of 
them have their place, but which method is to be applied to the indi- 
vidual ease, is the problem which demands attention. A careful survey 
of the published figures of various authors, shows that there is a ma- 
ternal mortality of from 5 to 20 per cent, with a fetal mortality ranging 
from 20 to 80 per cent. 

In December, 1907, I presented a series of two hundred and fifty cases 
from the wards of the New York Lying-In Hospital in which the ma- 
ternal mortality was 18 per cent and the stillbirth morality was 44.4 

*Read at the Thirty-sixth Annual Meeting of the American Association of Ob- 
oh 1wes. Gynecologists and Abdominal Surgeons, Philadelphia, Pa., September 
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per cent. In the last five hundred and ninety-one cases on the same 
service, seventy mothers died, a mortality of 12.1 per cent, with a still- 
birth mortality of about 42 per cent. A considerable improvement in 
the maternal mortality, but only a very slight one in that of children. 
Again many of the children died within the first few days, due to pre- 
maturity, for in the five hundred and ninety-one cases three hundred 
and seven or more than half the total, were premature. 


Armin Wachter! quotes a maternal mortality ranging from 7.6 per cent in 
1888-1907 down to 3 per cent from 1914-1918, but gives a fetal mortality of 
74.8 per cent and is inclined to favor packing followed by version. 

Hannal2 favors rupturing membranes early and either allowing the head to 
control the hemorrhage, or doing bipolar version. He also favors cesarean see- 
tion in the latter months of pregnancy. 

Brodhead? believes that cesarean section should be done in all patients hav- 


ing a central previa near term where the child is viable, or in the same case even 


with a partial previa if no dilatation be present, quoting a maternal mortality 


of 15 per cent. 
Boyd,4 on the other hand, reports a series of fifty-nine cases with a mortality 
ranging from 7 per cent to 11.8 per cent, a fetal mortality of 79 per cent in 


which cesarean section was done, and therefore coneludes that cesarean section 


should not be performed. 


Hirst5 goes into the treatment in great detail, and favors the bag and in 


ternal podalic version. He quotes a maternal mortality of 7 per cent with a 


fetal mortality of 60 per cent. He favors cesarean section done in the interest 


of the mother. 

In my recent series already mentioned, the preference in treatment 
was given to gauze packing, followed in most instances by an internal 
podalie version, this being done in 354 out of 591 cases. There were 
34 abdominal cesarean sections, two extraperitoneal cesarean sections, 
three vaginal hysterotomies, 20 Braxton-Hicks operations, 43 breech 
extractions and 22 craniotomies on dead children, the rest being made up 
of foreeps and normal deliveries. The resultant mortality to the mother, 
as already stated, was 12.1 per cent with a stillbirth mortality of 42 
per cent. One hundred and seven children, born alive, died before 
leaving the hospital, or about 18 per cent, a total fetal mortality of 
slightly over 60 per cent. 

Granting that in many instances, perhaps in the greater proportion, 
the mothers were greatly exsanguinated on entrance to the hospital, that 
the children were premature or not alive when first seen, all of which 
conditions must necessarily prevail in a service as acute as ours, it will 
be well to observe from experience what seems to be the most satisfactory 
way of handling these cases. 

No one thing has contributed more to the successful issue in placenta 
previa, as far as the mother is concerned, than the practice of blood 
transfusion, so that in all cases as soon as the diagnosis is established, 
the mother should be grouped as to her blood and a satisfactory donor 
obtained whose presence should be maintained within easy reaching dis- 
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tance until the necessity for his or her services is no longer needed for 
the patient. The factor of time in giving a transfusion is of the utmost 
importance, as well as that of proper technic, and it follows then, as 
a matter of course, that the patient should be in a well equipped hos- 
pital which in these days is practically always available. 

Having made the diagnosis, immediate treatment should be instituted 
without procrastination, and one of the recognized methods of opera- 
tion employed. From my experience and the reports of others, it would 
seem that if the patient has an undilated or slightly dilated cervix, is 
at term or nearly so and has a living child, that an abdominal cesarean 
section rapidly performed by a competent operator offers the best solu- 
tion for mother and child, this applying to primipara and multipara 
alike. If the patient is in fair condition when first seen, and has not 
been infected by injudicious manipulation, the ensuing result should 
vary little from that of similar operation done for some other indica- 
tion. If, on the other hand, the child be dead or nonviable, one of 
the other less drastic means of delivery may be employed, and of these 
in general I am inclined to favor tamponade with iodoform gauze strips. 
This will, in practically all instances, control the hemorrhage, especially 
if the membranes are first ruptured; it stimulates labor pains, causing 
dilatation of the cervix, stays where it is put until removed by the 
operator, which is not always the case with hydrostatic bags, and if 
applied under aseptie conditions, is, in my opinion, not as potent a 
source of infection as commonly believed. lodoform is used in prefer- 
ence to plain gauze beeause it resists putrefaction longer than 
plain gauze, and if packed tightly rarely gives rise to iodine poison- 
ing. The gauze should be firmly packed as far up as it will go into the 
uterine cavity, the cervix filled, as well as the vaginal fornices, and 
the vagina. Such a pack in nearly every instance thoroughly controls 
hemorrhage and may be left in situ for a considerable time without 
cause for worry. 

When the patient has had hard contractions for some time and it is 
judged that the cervix is sufficiently dilated to allow the extraction of 
the child, she may be placed on the operating table, an anesthetic ad- 
ministered, under the best aseptie precautions, the packing removed 
and the extraction proceeded with in the manner chosen by the operator. 
[ usually remove the placenta manually and repack the uterus. Care 
should be taken not to handle the cervix more roughly than necessary, 
as in these eases it is very friable and more apt to tear, thus promot- 
ing hemorrhage and subsequent infection. A transfusion should be 
ready at the time of delivery and if there is any doubt at all of its 
necessity, it should be given without delay. Pituitrin and ergot may be 
used after delivery and uterine packing to aid in contracting the 
uterus. 

I believe that most of the maternal mortality in placenta previa is 
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due to delay in diagnosis of the condition, accompanied by tardiness 
in treatment, combined with careless manipulation and resultant in- 
fection, all of which are preventable and inexeusable. If these factors 
are eliminated, as they can be, the results for the mother should be 
much improved and a patient will rarely be lost. Regarding the fetal 
mortality, so much cannot be said, as the greater majority of the chil- 
dren are so premature that little can be done to save them even if born 
alive. Cesarean section on the viable fetus, does offer a means of lower- 
ing this mortality to an appreciable degree and should be employed in 
this class of cases more frequently. 
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THE URIC ACID CONTENT OF HUMAN AMNIOTIC FLUID 


By J. Liste Wituiams, M.D., ann J. A. Bargen, M.D., Evanston, ILL. 
(From the Pathological Laboratory of St. Luke’s Hospital, Chicago, Ill.) 


® his comprehensive studies of the physical and chemical proper- 
ties of human amniotic fluid Uyeno' demonstrated the presence of 
urie acid, but was unable to estimate the amount. Apparently this is 
the only instance mentioned in the literature regarding either the 
presence or amount of uric acid in human amniotie fluid. Previously 
Amberg and Rowntree? had discovered that creatinine is a normal 
constituent. 

The improvement in methods for the quantitative estimation of the 
nonprotein nitrogen constituents of body fluids has made possible their 
accurate determination in the amniotie fluid. These substances as 
well as the amount of the sugar and chlorides and the earbon dioxide 
combining power were determined quantitatively. The amniotie fluids 
of twenty women were examined, eleven of whom were normal and 
nine were from patients abnormal in some way. The fluid was ob- 
tained by aseptic puncture of the fetal membranes during labor or in 
two instances from the uterine cavity after hysterectomy. Chemical 
analysis was started immediately or after a few hours’ refrigeration. 
Owing to the obvious impossibility of obtaining all the fluid during 
labor no attempt was made to measure all the fluid present. The 
amount of fluid actually obtained varied from 19 to 590 ¢.c. Except 
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in one patient with hydramnios the amount did not appear to exceed 
the normal. 

The methods of Folin and Wu* were used for the determination of 
the sugar and nonprotein nitrogen substances, that of Austin and 
Van Slyke* for chlorides and that of Van Slyke and Cullen® for the 
earbon dioxide combining power. A cheek on the method for sugar 
in the amniotic fluid was made by using the method of Benedict and 
Osterberg® for sugar in normal urine and the comparative results were 
satisfactory. 

The results of these studies are collected in the following tables. 
In Table I are the figures from the amniotie fluids of eleven normal 
women; in Table II the results from nine abnormal women. 


TABLE I 


NO. SUGAR %*| UREA N* | TOTAL N-P-N*| URIC 


ACID* | CREATININEt |CHLORIDE* | COot 


017 17.00 23.70 6.71 ‘1.96 5.93 | 37.63 
2 014 16.77 27.17 4.49 1.89 5.20 | 26.92 
3 .022 10.51 21.27 1.99 1.64 6.66 
} .035 18.04 22.67 1.93 1.70 6.02 
5 021 21.29 33.56 4.75 1.92 5.52 
6 000 20.55 31.26 4.61 2.28 6.51 39.01 
7 .021 18.87 26.60 4.05 3.95 6.05 30.39 
8 014 26.95 33.71 6.46 2.49 5.70 36.35 
9 O11 17.18 25.74 2.52 2.03 
10 .020 11.34 16.22 1.33 2.15 6.33 | 39.30 
11 021 22.3 35.45 7.73 3.61 5.39 | 33.83 
Av. | .0196 18.25 27.05 4.51 2.33 | 5.93 | 34.77 


TABLE II 


NO. SUGAR 9%*| UREA N* | TOTAL N-P-N*| URIC ACID*| CREATININEt |CHLORIDE* 


COot 
0205 27.00 | 36.82 5.51 240 | 5.82 | 27.64 
2 017 11.98 20.98 2.93 2.01 | 6.25 | 37.36 
013 12.17 16.26 3.54 1.96 6.09 | 34.88 
4 000 19.74 | 75.96 8.51 2.73 | 
5 025 15.04 | 19.47 1.94 1.25 6.33 | 29.27 
6 000 13.44 23.71 5.20 2.19 6.37 37.90 
7 019 18.93 26.13 2.19 2.14 5.99 31.00 
8 .033 40.58 55.23 2.46 6.66 6.99 32.35 
9 025 11.91 17.90 1.98 1.35 6.48 28.77 
Ay. 017 92.53 | 32.49 3.81 2.52 6.28 | 32.39 


*mg. per 100 c.c. of fluid. 
zm. per liter of fluid. 
tgas in volumes per cent. 


DISCUSSION 


The results listed in the tables demonstrate that both urie acid and 
creatinine are present in the amniotie fluid of pregnant women in 
measurable amounts. The concentration appears not to vary in rela- 
tion to any particular pathologie condition although the highest value, 
8.51 mg. per 100 ¢.c., was present in the fluid of a patient with the 
toxic vomiting of pregnancy. However, as the normal women ap- 
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proached the termination of their pregnancy, the concentration of 
urie acid appears to increase and the highest value, 7.73 mg., was 
obtained from a patient three weeks overdue. 

Included in Table I are the results obtained from the fluids of five 
women whose pregnancy terminated from three days to three weeks 
before term, and six in whom labor was delayed for three days to one 
month after the expected time. In the latter group the averages for 
urea, total nonprotein nitrogen and urie acid are about 40 per cent 
higher than in the former. Th averages for creatinine, chlorides and 
the CO, combining power are approximately the same. The values 
obtained for urea, nonprotein nitrogen and chlorides agree fairly well 
with those published by Clogne and Reglade’ and Labat and Favreau.® 
This fact supports the theory that the amniotic liquid at term may 
consist partially of fetal urine. The observations of Labruhe® are in 
accord with this view. 

In the amniotie fluid of three patients with hypertension or pre- 
eclamptie toxemia the average amount of urie acid is 3.99 mg. per 
100 ¢.c. as compared with 4.51 mg. for that of the normal patients. 
Age, race and the number of pregnancies have no appreciable effect 
upon the concentration of any of the organic or inorganic constituents 
studied. 

Uyeno” found no sugar but demonstrated d-lactiec acid as a con- 
stant component. Labat and Favreau" examined six fluids and dem- 
onstrated 0.1 per cent dextrose in one. With the method here em- 
ployed all but three fluids contained sugar in measurable quantities. 

In hydramnios Prochownick and Harnack’* found the amount of 
urea and ereatinine increased. The values reported here for one 
patient with hydramnios are essentially the same as the average for 
normal women. 

Observations on both blood and amniotie fluid were made simulta- 
neously on five women and in every patient the concentration of uric 
acid in the amniotie fluid was higher than in the blood: the average 
amount in the amniotie fluid was 5.29 mg., in the blood 3.60 mg. 
per 100 c.e. 

CONCLUSIONS 

1. Urie acid and creatinine are demonstrable in human amniotic 
fluid by Folin’s methods and exist in a concentration greater than 
in the blood. 

2. The reducing sugars in the amniotic fluid can be estimated by 
the method of Folin and Wu, the concentration normally averaging 
about 0.02 per cent. 


3. The amount of urea, nonprotein nitrogen and uric acid in human 
amniotic fluid increases as the term of pregnancy is prolonged. 
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4. The capacity of the amniotic liquid to combine with CO, is con- 
siderably less than that of normal blood. 

5. The increase of the nonprotein nitrogen in the amniotic fluid in 
advanced pregnancy suggests that the fetal urine may be a partial 
source of the liquid. 

6. The greater concentration of uric acid in the amniotic fluid over 
that in the blood suggests that in the toxemias of pregnancy the in- 
ereased urie acid of the blood may arise in part from a more highly 
saturated amniotic fluid. 
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URIC ACID IN THE BLOOD IN THE TOXEMIAS OF 
PREGNANCY 


By E. L. Kine, M.D., ann W. Denis, Po.D., New La. 
(From the Department of Obstetrics and the Laboratory of Physiological Chemistry 
of the Schoot of Medicine, Tulane University.) 

BOUT two years ago Williams! published the results of a series 

of observations on the blood of pregnant women suffering from 
various types of toxemias, as a result of which he was led to the con- 
clusion that in the blood of patients with eclampsia, hyperemesis 
gravidarum, and with the symptoms of preeclamptic toxemia together 
with arterial hypertension, the urie acid is markedly increased, that 
on delivery and recovery this constituent of the blood of such patients 
declines to a normal figure, and finally that the toxie vomiting of preg- 
naney is associated with an increase in the urie acid in the blood, 
whereas the nervous or physiologic vomiting is not. Shortly after the 
appearance of Williams’ paper, Caldwell and Lyle? and Killian and 
Sherwin’ published the results of extensive series of observations on 
the nonprotein constituents of the blood of normal pregnant women 
and of patients suffering from toxemias of various types, and re- 
ported that in many of these latter cases notable increases in blood 
urie acid were found. 
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TABLE II 


| MG. PER 100 c.c.| 


‘NON- | 
| URIC 
PROTEIN ACID 
NITROGEN 
29 | 8.1 | 
6.5 
98 5.1 
29 5.0 
1.6 
24 7.6 
9 5.6 
5.0 
5) 3.9 
130 10.2 
100 10.1 
30 
60 10.2 
62 4.4 
75 6.6 
32 5.0 
28 2.5 


Uric ACID IN THE BLOOD OF PATIENTS SUFFERING FROM VARIOUS TYPES OF TOXEMIAS 
OF PREGNANCY 


HISTORY 


A multipara, age 40 years, had 2 convul- 
sions and died 12 hours after admission. 
Had been under treatment for albumin- 


uria and hypertension. Blood sample 
taken shortly before delivery. 
a) A primipara, 19 years old, colored, 


admitted in labor, 3 eonvulsions after 
admission, delivered in 75 minutes, had 
been edematous for 4 to 5 weeks, but 
without toxic symptoms. Blood taken on 
day of delivery. 

b) Convalescent, urine still shows albumin. 

ce) This sample taken just before patient 
was discharged from the hospital. Urine 
still shows albumin. 

A multipara, age 22 years, slight edema for 
4 months, normal delivery 2%4 hours 
after admission. B.P. systolic, 220. 
Urine showed a large trace of albumin 
and many casts. Recovery, but with per- 
sistent hypertension. Blood sample taken 
the day after delivery. 

A primipara, age 21 years, edema for one 
week with some toxic symptoms with 1 
convulsion 16 hours before labor was in- 
duced. Blood sample taken shortly be- 
fore labor. 

The second sample was taken shortly before 
discharge, at which time the patient still 
showed hypertension and albuminuria. 

A multipara with a history of 2 normal 
pregnancies. Marked albuminuria and 
hypertension. Labor induced 11/14/21. 

At this time, although the patient’s condi- 
tion was good, albuminuria still persisted. 

A multipara, with a history of previous 
normal pregnancies admitted in coma, 4 
convulsions in 8 hours, 1 convulsion 1 
hour after cesarean section. Blood taken 
before delivery. 

Convalescent. Urine still contains a large 
trace of albumin. B.P. Systolic, 190. 

A multipara, hypertension and albuminuria, 
normal delivery 12/10/21, recovery. 

A multipara, age 44. Urine shows much 
albumin and many casts. Delivered of a 
stillborn child (macerated) 3 days after 
the sample of blood was taken. Recovery. 

Primapara, age 18 years, urine showed al- 
bumin and casts, labor induced. Died. 

A multipara, age 26 years, admitted in 
coma, several convulsions in 10 hours, de- 
livered a few hours after the sample of 
blood was taken. Died. 

A primipara, 18 years old, general edema, 
urine shows a large trace of albumin and 
a few casts. Delivered 2/29/22. Re- 
covered. 

A primipara, albuminuria, and slight toxic 
symptoms on _ admission. Delivered 
2/26/22. Recovery. 


NO. — 

24 
= 

39 

= ll/ 3/21 

42 11/ 9/21 

42 

13 

46 
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TABLE T 
Uric ACID IN THE BLOOD OF NORMAL PREGNANT WoMEN U 
GESTATION = MG. PER 100 C.C. = 
CASE NO. AGE GRAVIDA MONTH URIC ACID 
| NITROGEN 
20. | 2.0 | 276 2.0 
49 18 I | 2.0 | 29.2 3.2 
62 18 I 2.0 21.7 2.4 
3 22 II 3.0 22.6 2.1 
40 3 IV 4.0 24.5 2.7 
63 4.0 | 
1 25 I 4.0 25.5 2.9 
3 21 I 4.0 | 25.0 2.8 
5 17 I 4.0 25.4 2.9 
23 30 Til 5.0 22.6 1.9 
26 18 I 5.0 20.8 2.1 
2 27 ITI 6.0 24.0 2.8 
t 24 II 6.0 29.8 2.7 
7 25 VI | 6.0 31.2 2.6 
9 22 ITI 6.0 29.4 2.8 
51 19 II 6.0 32.2 2.9 
60 18 II 6.0 22.2 2.1 
29 22 I 6.0 24.0 2.1 
6 18 I 7.0 24.1 2.8 
16 19 T 7.0 30.6 3.0 
17 22 I 7.0 28.1 2.9 
19 17 T 7.0 24.5 2.8 
20 37 IX 7.0 25.7 2.6 
24 23 I 7.0 25.5 2.8 
3 38 II 7.0 25.5 2.4 
35 18 I 7.0 26.0 2.5 
41 17 I 7.0 27.2 25 
44 23 IV 7.0 29.9 3.0 
48 20 II 7.0 24.9 | 2.5 
53 35 VIII | 7.0 23.5 2.3 
56 | 19 I 7.0 24.9 2.16 
55 | 22 I 7.5 23.5 3.3 
46 16 I 7.5 24.6 22 
33 | 7 I 7.5 23.1 2.3 
11 | 19 I 8.0 23.0 2.5 
12 37 VIII 8.0 21.8 2.2 
13 | 17 I 8.0 28.5 2.7 
16 24 T 8.0 24.0 2.6 
22 30 VI 8.0 25.7 2.2 
25 | 20 I 8.0 | 22.21 2.4 
27 21 IV 8.0 | 27.2 3.7 
28 18 I 8.0 22.9 2.1 
32 25 V 8.0 | 23.0 1.9 
8 21 I 8.0 24.4 2.1 
39 18 I 8.0 24.9 3.7 
3 15 T 8.0 | 21.4 2.5 
45 24 | TIT 8.0 23.5 3.0 
52 21 si II 8.0 | 20.3 2.1 
54 21 IT 8.0 24.9 2.5 
58 22 IT 8.0 20.3 2.1 
59 20 I 8.0 25.5 3.3 
47 18 T 8.5 24.9 3.2 
8 37 VI 9.0 } 30. 3.2 
14 21 T 9.0 | 21.4 2.5 
15 22 IT 9.0 29.2 3.1 
18 | 23 TV 9.0 25.7 2.9 
21 | 18 IT 9.0 21.8 | 2.0 | 
30 } 93 TIT 9.0 29.6 2.6 
3 25 TT 9.0 26.6 3.2 
37 21 2 9.0 23.5 2.5 
50 27 TIT 9.0 30.7 3.2 
57 17 T 9.0 22. 3.2 F 
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Uric ACID IN THE BLOOD OF PATIENTS SUFFERING FROM VARIOUS TYPES OF TOXEMIAS 


OF PREGNANCY 
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PROTEIN ACID 
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28 §.3 
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1.6 
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5.0 

3.9 
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3.0 
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| MG. PER 100 c.c.| 


HISTORY 


|A multipara, age 40 years, had 2 convul- 


sions and died 12 hours after admission. 
Had been under treatment for albumin- 


uria and hypertension. Blood sample 
taken shortly before delivery. 
a) A primipara, 19 years old, colored, 


admitted in labor, 3 convulsions after 
admission, delivered in 75 minutes, had 
been edematous for 4 to 5 weeks, but 
without toxic symptoms. Blood taken on 
day of delivery. 

b) Convalescent, urine still shows albumin. 

ec) This sample taken just before patient 
was discharged from the hospital. Urine 
still shows albumin. 

A multipara, age 22 years, slight edema for 
4 months, normal delivery 2%4 hours 
after admission. B.P. systolic, 220. 
Urine showed a large trace of albumin 
and many casts. Recovery, but with per- 
sistent hypertension. Blood sample taken 
the day after delivery. 

A primipara, age 21 years, edema for one 
week with some toxic symptoms with 1 
convulsion 16 hours before labor was in- 
duced. Blood sample taken shortly be- 
fore labor. 

The second sample was taken shortly before 
discharge, at which time the patient still 
showed hypertension and albuminuria. 

A multipara with a history of 2 normal 
pregnancies. Marked albuminuria and 
hypertension. Labor induced 11/14/21. 

At this time, although the patient’s condi- 
tion was good, albuminuria still persisted. 

A multipara, with a history of previous 
normal pregnancies admitted in coma, 4 
convulsions in 8 hours, 1 convulsion 1 
hour after cesarean section. Blood taken 
before delivery. 

Convalescent. Urine still contains a large 
trace of albumin. B.P. Systolic, 190. 

A multipara, hypertension and albuminuria, 
normal delivery 12/10/21, recovery. 

A multipara, age 44. Urine shows much 
albumin and many casts. Delivered of a 
stillborn child (macerated) 3 days after 
the sample of blood was taken. Recovery. 

Primapara, age 18 years, urine showed al- 
bumin and casts, labor induced. Died. 

A multipara, age 26 years, admitted in 
coma, several convulsions in 10 hours, de- 
livered a few hours after the sample of 
blood was taken. Died. 

A primipara, 18 years old, general edema, 
urine shows a large trace of albumin and 
a few casts. Delivered 2/29/22. Re- 
covered. 

|A primipara, albuminuria, and slight toxic 

| symptoms on _ admission. Delivered 

| 2/26/22. Recovery. 


CASE 
NO. 
| 
24 ‘ 
30 
10/23/21 
= 3/21 
42 11/ 9/21 
42 
13 12/16/21 
15 11/29/21 
46 11/29/21 
2/ 9/22 
19 12/10/21 
53 2/ 2/22 
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About two years ago, we were led by the observations contained in 
Williams’ paper to make a collection of results of urie determinations 
in the blood of normal pregnant women and of patients with various 
toxemie conditions, with a view to testing out the diagnostic and prog- 
nostic value of uric acid determination in the blood in such condi- 
tions. The earlier determinations of uric acid, and all of the non- 
protein nitrogen figures were obtained by the methods of Folin and 
Wu:;* the revised urie acid method of Folin’ was employed in all the 
later analyses. Our blood samples were obtained from the out-patient 
elinie and the obstetric wards of the New Orleans Charity Hospital. 
In Table I are presented the results obtained on the blood of 62 nor- 
mal pregnant women, in which collection examples of early, late and 
middle pregnancies are represented. 

In these eases the lowest uric acid value obtained was 1.9 and the 
highest 3.2, while the great majority were between 2.2 and 2.5 milli- 
grams per 100 ¢.c.,—values which are well within normal limits. As 
far as could be determined parity, age and the stage of gestation were 
without demonstrable effect on the econeentration of the blood con- 
stituent. 

In Table II are collected the results obtained on eleven cases of 
eclamptie and preeclamptie toxemia. In these cases an attempt was 
made to obtain a sample of blood before delivery, and one or more 
samples after delivery and during convalescence; but in many of the 
patients this was not possible, so that in a number of cases our ob- 
servations are limited to a single analysis. 

Our results may be considered as a confirmation of the observations 
of Williams, of Caldwell and Lyle, and of Killian and Sherwin re- 
garding the accumulation of uric acid in eclamptie and preeclamptic 
toxemias, although we feel unable, either from a study of the clinical 
manifestations, or from an analysis of the blood to make (without the 
assistance of an autopsy) a differential diagnosis between hepatic and 
renal toxemias as have the latter investigators. 

We believe that the determination of blood urie acid promises to 
be of considerable value in diagnosis and prognosis in eclamptie and 
preeclamptie conditions. Our experience has been that in preeclamp- 
tic toxemias the increased blood urie acid may serve as a useful test 
in doubtful cases. In our rather short series of cases we have invari- 
ably found that the more severely toxie patient showed extremely 
high urie acid values, a condition which was associated with little or 
in most cases a relatively small rise in the nonprotein nitrogen, and 
in eases of recovery with a relatively slow decline towards normal 
values. We therefore believe we are justified in making the statement 
that after a sufficient time has elapsed to allow for the collection of 
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adequate data it may be found that this determination may prove of 
at least equal value with the clinical tests now in use. 
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HEPATITIS IN ITS RELATION TO INFLAMMATORY DISEASE 
OF THE ABDOMEN: A CLINICAL AND 
LABORATORY STUDY* 


By CHARLES GoRDON Heyp, A.B., M.D.; Warp J. MacNean, Pu.D., 
M.D.; JoHn A. KILLIAN, M.A., PH.D., NEw York, N. Y. 


CLINICAL DISCUSSION (DR. HEYD) 


N considering hepatitis! we shall define that form of hepatitis that 

is associated with, or sequential to, the more chronic inflammatory 
diseases of the abdomen, particularly those affections involving the 
right upper quadrant and the appendix. Abscess, infaret, and em- 
bolism of the liver as complications of suppurative conditions, either 
in the abdomen or elsewhere, are not included. We refer specifically 
to the low grade inflammatory changes in or about the small bile 
radicals, the interlobular septa, the periportal veins and intrinsie¢ de- 
generation of the hepatic cells. 

We have recognized for a number of years a cholecystic toxemia’ 
which manifests itself by changes in organs quite remote from the 
liver. During this period of time we have also been impressed with 
the macroscopic picture of the liver in patients operated upon for 
chronie disease of the biliary tract. There was a well founded idea 
that many of these cases show definite liver changes, either subsequent 
to infection of the gall-bladder or coincident with gall-bladder infee- 
tion. From time to time in checking up our after-results we have 
been impressed with the clinical fact that those patients who showed 
gross demonstrable changes in the liver at laparotomy were those least 
benefited by surgery. We are convinced that there are certain types 
of liver change that are associated with chronie abdominal infection, 
and which render the patient somewhat of an invalid even after suc- 
cessful surgical intervention. 

*Read at the Thirty-sixth Annual Meeting of the American Association of Ob- 


stetricians, Gynecologists and Abdominal Surgeons, Philadelphia, Pa., September 
19-21, 1923. 
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Peterman® reported that in 130 unselected cases of gall-bladder 
disease admitted to the surgical service of Barnes Hospital, St. Louis, 
Mo., there were 82 cases of undoubted liver involvement. Of these 69 


were ‘‘enlarged’’ or ‘‘edematous,’’ five showed adhesions alone and 


eight were ‘‘atrophic’’ or scarred. Wet have drawn attention to the 
fact that at autopsies made on patients suffering from simple gastro- 
duodenal ulcer there were always present more or less advanced 
hepatic lesions. MacCarty and Arnold Jackson® stated that in a series 
of 58 eases studied in relation to hepatitis 81 per cent showed chronic 
inflammation. The livers were studied independently of any knowl- 
edge of the condition of the gall-bladder. Peterman, Priest and 
Graham® regularly produced experimental cholecystitis by injection 
of organisms into the lumen of the gall-bladder after ligation of the 
cystic duct and vessels. An associated hepatitis was invariably found 
associated with the cholecystitis.* Fuetterer’ was able to recover 
bacteria injected into the portal vein two minutes later in the bile. 
Chareot (quoted by Ehret and Stolz*) produced biliary tract inflam- 
mation and later cirrhosis of the liver with marked hepatic changes 
by ligation of the common bile duct in rabbits and guinea pigs. Adami 
has demonstrated that under normal conditions colon bacilli may be pres- 
ent in the blood stream and eliminated from the liver in apparently 
normal bile. It is doubtful, however, if bacteria can pass through 
a normal liver on account of the high bactericidal power possessed by 
the liver tissue. It would appear more probable that there must be 
some inflammatory changes in the liver itself to allow bacteria to 
traverse the liver substance. An injection of microorganisms in the 
appendiceal vein is followed by hepatitis and cholangitis while surgical 
infection of the liver by way of the portal system has its clinical 
pathology well demonstrated in the septic pyelophlebitis following 
gangrenous appendicitis.° This is essentially an acute septic process 
and a mechanism of liver injury with which we are not concerned 
at this time. 

Werelius”® in discussing high intestinal obstruction has brought for- 
ward experimental evidence that in all drained duodenal loops bile 
secretion stops before death. It is possible that with the cessation of 
biliary secretion the other hepatie functions are simultaneously termi- 
nated and death is the result of liver insufficiency. As a corollary, 
the liver insufficiency is directly due to liver exhaustion following the 
absorption of the toxic substances which accumulate within the lumen 
of the obstructed gut. 


The question naturally suggested is, what is the route by which the 
liver is injured in these cases. There is no anatomic connection be- 


*Nine out of the nineteen experimental dogs died of a general peritonitis. The 
hepatitis might possibly be due to the peritonitis rather than the cholecystitis. 
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tween the arterial blood of the gall-bladder and liver, the only canalic- 
ular system common -to both organs in the lymphatic system. There 
is also no anatomic route from the appendix to the gall-bladder ex- 
cept through the intermediate agency of the portal system and the 
liver. The liver may be infected presumably in five ways: (1) hematog- 
enous infection; (2) by means of the portal system; (3) through the 
lymphatics and (4) from contact with contiguous pathologie organs; 
(5) ascending infection by way of the bile ducts. 

We have extended our study to the microscopic examination of 
specimens of liver removed during the course of operations for acute 
and chronic appendicitis, uleer, and carcinoma of the stomach. In 
a few traumatic cases we have studied the liver for purposes of ob- 
taining a normal control. The observations were made preponderantly 
in eases of gall-bladder disease. It has been our custom, however, to 
remove the appendix through a high right rectus incision and ad- 
vantage has been taken to study the liver in the course of operations 
for acute and chronic appendicitis, as well as all pathologie conditions 
affecting the gastroduodenal segment. The study, so far as the liver 
itself was concerned, embraced a careful inspection of the liver in 
regard to: (1) size, shape, deformities, disproportion in lobes, changes 
in color as well as differences in the color, contour and texture be- 
tween the right and left side of the liver; (2) the character of the 
anterior border with estimation of friability; (3) the presence of 
erenation, retraction and dimpling of liver tissue; (4) changes in the 
surface of the exposed portion of Glisson’s capsule, the presence of 
subseapular infiltration, fibrous tissue replacement, adhesions, stellate 
cieatrices, wrinkling of liver surface, opacity of Glisson’s capsule with 
infiltration or thickening of faleiform or round ligament and fibrosis 
at umbilical notch,—in short, partial or complete Glissonitis; (5) the 
presence of adhesions about the gall-bladder and central fissure, an 
increase in fibrous elements about the gall-bladder notch, widening 
of area of opacity on either side of gall-bladder by fibrous tissue re- 
placement, ete. 

It has been our custom to remove two to three pieces of liver tissue 
in each ease. The first section removed was usually from the neigh- 
borhood of, or adjacent to, the gall-bladder, the second piece from the 
superior surface of the right lobe and about 5 em. distant from the 
gall-bladder, and less frequently from the superior surface or anterior 
border of the left lobe, depending upon the accessibility of this por- 
tion of the liver. It may be stated that when we found macroscopic 
liver changes present these’ pathologie changes were uniformly dis- 
tributed throughout the right lobe of the liver, and at the same time 
there was always evidence of the same pathologie process in the left 
lobe but ordinarily of less intensity than in the right lobe. It occa- 
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sionally happened that the liver changes were much more marked than 
the associated pathology in the gall-bladder, appendix or stomach. 
In other words, the changes in the abdominal viscera were quite 
minimal as compared to those encountered in the liver. Insofar as 
the gall-bladder was concerned as an etiologic factor in hepatie change 
it did not seem to make much difference whether stones were present 
or absent. The essential elements were apparently: (1) chronicity 
of the infective processes; (2) the persistence of a certain degree of 
intensity of the offending agent—chemie or biochemic. In eatarrhal 
types of appendicits and cholecystitis the evidence obtained from 
inspection of the liver consisted in a thickening of the capsule, with 
occasional adhesions, with thickening of the anterior border, with 
erenation, swelling and surface dimpling. In loealized gall-bladder 
disease the changes in the area of the gall-bladder region were more 
intense than elsewhere, and the quality of the change varied inversely 
with the distance from the gall-bladder. In these cases the micro- 
scopic examination of the liver section would show subscapular lym- 
phoeytiec infiltration and intercellular lymphatie infiltration. If there 
were an acute inflammation in the appendix or gall-bladder disease, 
leucocytic infiltration would be merged with lymphocytic infiltration. 
When the abdominal condition was essentially chronic the surface 
changes on the liver would become more marked and more diffuse, 
together with an increase in the size of the liver. The liver was 
grossly enlarged in about 50 per cent of the cases and the enlarge- 
ment when present was confined in about 90 per cent of the cases to 
the right lobe and particularly the outer and posterior half of the right 
lobe—the quadrate and caudate lobes not participating in gross en- 
largement. Microscopically the liver changes in the more chronic 
cases represented an advance in pathologie intensity with the chronic- 
ity of the abdominal condition. Uniform fibrosis was more marked, 
loose connective tissue would be found in abundance about the bile 
duets and portal veins, bile stasis would be more apparent with hyper- 
plasia and budding of immature bile ducts. Leucoeytie and lympho- 
eytie infiltration would extend between flattened and distorted liver 
cells. Many of the latter would show vacuoles and disintegration, oc- 
easionally intra- and intercellular pigment, with some fatty degenera- 
tion and hepatie cell destruction, rarely hyperplasia of blood eapilla- 
ries and an increase in syncytial cells of Kupffer. Apparently, so far 
as we could observe, there was no definite parallelism between the 
gross and qualitative liver changes and the pathologie condition of 
the associated abdominal condition. In some eases it was apparent 
that the force of the affection was spent on the originally infected 
viscus remote from the liver; in other cases the force of the offend- 
ing agent apparently exerted its greatest injury on the liver with 


HEYD, MACNEAL, AND KILLIAN: HEPATITIS 417 


minimal changes in the extrahepatic viscus which many times was 
showing a well established repair. 

The liver is a complete biochemie laboratory which, interposed 
between the portal and systemic circulation, transmutes the food into 
energy value. It is the chief of the metabolic work shops and reg- 
ulates body metabolism by enzyme action. Some of the enzymes are 
intrinsic and elaborated by the liver itself and others are extrinsic 
and brought to it from different viscera by the circulation. Hess 
and Serege’® ascribed various functions to different portions of the 
liver. It is interesting to recall that Silvestri'* and others attempted 
to specialize liver function in regard to the right and left lobes of 
the liver. It has been a frequent observation that when the liver is 
enlarged in diabetes the right lobe is more uniformly affected, while 
in Banti’s disease and other splenomegalias it has been observed that 
the left lobe participates more particularly, while tropical liver abscess 
is almost exclusively on the right side. The work of Glenard and 
Serege lends emphasis to this contention for in their experiments the 
left lobe of the liver is intimately connected with the stomach and 
spleen, while the right exhibited more definite relationships with the 
panereas and small intestine, and the ordinary form of interstitial 
cirrhosis manifests itself most markedly on the left side. The in- 
jection of staining fluids into the spleen invariably produced dis- 
coloration of the liver limited to the left lobe while injections into 
the superior mesenteric veins, as a rule, stained the right lobe of the 
liver more than the left.’ 

The liver has an unusual vascular supply, an arrangement of af- 
ferent and efferent blood that is found in no other organ in the 
body.° The spleen and kidney perform their specifie functions in 
the presence of a large supply of oxygenated blood. The liver, to 
the contrary, performs its functions with a blood that, except for a 
relatively very small amount of arterial blood supplied by’ a minor 
portion of the hepatie artery, is entirely of a venous type. Two- 
thirds of the arterial blood via the hepatic artery is diverted to the 
gastroduodenal, pyloric, supraduodenal and cystie arteries. One has 
only to compare the arterial blood of the liver with the arterial 
blood sent to the spleen or kidney, the latter two organs performing 
their functions in the presence of an adequate or ample oxygenated 
blood. The liver, on the contrary, performs all of its functions upon 
the blood that is essentially nonoxygenated, as the liver cells receive 
blood only from derivatives of the portal vein, the hepatic artery 
supplying the walls of the blood vessels, the bile ducts and the 
liver capsule. It has not been definitely demonstrated whether any 
of the hepatie arterial blood goes beyond the interlobular septa; such 
transference of material from arterial blood to hepatic cells must 
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be by osmosis and not by anatomic arterial canaliculi as the hepatic 
artery has no paralleling veins. Again, the venous blood entering 
the liver is diverse in its souree and different in quality from ordina- 
rily considered venous blood. The portal blood represents (1) from 
one-sixth to one-eighth of the splenic venous blood, deprived of most 
of its oxygen after passage through the spleen; (2) the mesenteric 
venous blood is surcharged with products of absorption from stomach, 
duodenum, pancreas, small intestine and the major portion of the 
large intestine. On the other hand, the hepatic veins carrying the 
blood from the liver to the vena eava, in addition to the above moities, 
has the venous equivalent of the hepatie arterial blood. 

The functions of the liver are diverse and obscure but certain ac- 
tivities may be predicated at this time. The liver concerns itself 
with (1) the maintenance of a proper blood sugar level through the 
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glycogen metabolism.'’® In this activity there is apparently a 
reciprocal relationship with the panereas.’® (2) The metabolism of 
protein as evidenced in the formation of urea, purin and amino-acid 
metabolism and the ammonia balance; (3) the metabolism of facts— 
the liver acting as a reservoir for fat storage; (4) the secretion and 
excretion of bile. In this connection its activity is manifested as a 
filter capable of removing broken down cellular detritus coming from 
the spleen; (5) elaboration of fibrinogen; (6) depurative function in 
destroying biotic elements and detoxifying biochemie or gastrointes- 
tinal deliterants. 

The liver possesses marked regenerative properties. Since every 
liver cell is identical with its fellow it follows that there is no special- 
ization of special cell groups for varied or specifie purposes. Each 
cell the moment it is fully formed can function with all its properties. 
No other organ in the body exhibits such pronounced regenerative 
capacity. The rate of the repair of the liver is so rapid that fully 
800 grams of liver grows in seven to nine days.*° Mann?! was able 
to excise 70 per cent of the liver with complete regeneration within 
a few months, the regeneration being so rapid and ample that there 
was no liver deficiency produced. In addition, a sufficient number 
of bile duets could be ligated so that 70 per cent of the biliary se- 
cretion was occluded without any impairment of liver function. The 
ligated portions of liver tissue undergoing connective tissue deposi- 
tion and producing the histologic picture of biliary cirrhosis while 
the unligated portion of the liver underwent hyperplasia and regen- 
eration so that hepatic function was undisturbed. MacMaster and 
Rous”? have determined that three-quarters of the ducts of the liver 
substance in dogs and monkeys can be obstructed without pigment 
or cholate accumulation and that tissue icterus did not result when 
nineteen-twentieths of the liver substance was placed in stasis. 
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Under stress of additional work other viscera undergo hypertrophy: 
the liver, however, makes up for deficiency of function by hyperplasia 
—a biologic characteristic preserved by no other organ in the human 
body. Any liver degeneration brought about by any offending agent 
induces two distinct changes in the liver. The one is fibrous tissue 
replacement, the other hepatic hyperplasia with compensatory de- 
generation.** Widal** contends that the liver exerts marked pro- 
topexic functions in its ability to transform peptones—proteoses and 
disintegrating protein substances being found in the portal circulation 
during digestion. In the failure of this function there would escape 
into the general circulation some of these materials, producing a 
Crise Hémoclasique, a syndrome due to a disturbance in the colloid 
balance of the blood and characterized by leucopenia, fall in blood 
pressure, increased blood coagulability and diminution in the refrac- 
tion index of the blood serum. The application of this idea to clinical 
medicine suggested itself as a test for liver deficiencies, in that it 
would seem probable that the protopexie function would be dimin- 
ished in liver disease and various hepatopathies might be clinically 
estimated by the loss of this function. ‘‘In the few instances of sud- 
den death following Talma operation Kretz attributed the fatal out- 
come of the sudden flooding of the circulation with substance which 
otherwise would have been detoxified in the liver. These deaths 
must, therefore, be considered analogous to those that oeeurred in 
Eck fistula in dogs.’’*® 


Central necrosis of the liver is in some way related to pancreatic 
activity. A liver injured in some way seems to be hypersensitive 
to trypsin and clinically we have found the coexistence of central 
necrosis and pancreatic fat necrosis, a condition that has also been 
observed experimentally. According to Fischler?’ death in central 
necrosis of the liver results from a flooding of the circulation with 
liver biproducts due to the action of trypsin and represents a death 
from split protein intoxication. 


In studying the collective work of the abdominal surgeons* at the 
New York Post-Graduate Hospital in connection with gall-bladder 
surgery we were early impressed with a series of deaths and com- 
plications that could in no way be attributed to the factors that 
ordinarily produce death in this class of surgery. The character of 
these mortalities or some of the complications which ensued and did 
not result in death led us to believe that there was a gross disturb- 
ance in the protective function ordinarily exerted by the liver. We 
began to study these cases with greater care from the clinical and 
biochemic standpoint as well as the occasional necropsy findings. 


*Services of Dr. John F. Erdmann, Dr. Edward W. Peterson and Dr. Charles 
Gordon Heyd. 
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One ordinarily expects that when a mortality follows an operation 
upon the external biliary passage that it would be associated with 
the development of shock, hemorrhage, cholemia, gastric dilatation and 
later possibly the development of peritonitis, the latter being the 
most infrequent lethal complication. 

Eliminating the deaths that might be properly attributed to any 
or all of these causes there still remained a small group of mortali- 
ties that could not be explained upon the basis of any one of these 
causative factors. We have been careful to eliminate the possibility 
of renal complications and in the case groups about to be reported 
this factor was not present, as the preliminary urinary and blood 
study had assured us as to the physiologic competency of the kidneys 
before operation. However, with the development of ‘‘hepatie insuf- 
ficiency’’ there was manifest the blood and urinary findings highly 
suggestive of an acute irritative nephritis. These cases represented 
apparently properly selected individuals capable of sustaining the 
traumatism of a laparotomy. They all exhibited manifest disease of 
the gall-bladder or external biliary passages, or of the appendix or 
of ulceration or cancer of the gastrointestinal tract. We have been 
able roughly to classify three main types*® *° of clinical conditions 
that have occasionally followed laparotomy directed to the cure of 
pathologie affections of the abdomen. The first type presents a 
clinical picture of a postoperative vasomotor depression of an ex- 
treme degree and occurring too late to be interpreted as surgical 
shock. The patient ordinarily has been behaving quite as usual fol- 
lowing an operation of cholecystectomy or drainage of the common 
duct. At the end of twenty-four to thirty-six hours, without any 
apparent reason, the patient passes into a pronounced state of vaso- 
motor collapse, with cold, clammy extremities, wet, moist and leak- 
ing skin, a very much stimulated mentality and a facial expression 
not unlike the facies of fear. The condition is not associated with 
dilatation of the stomach and there has been ample evidence of kid- 
ney function. The intravenous administration of a ten per cent 
solution of glucose, 1000 ¢.c., every four to six hours, and continuous 
Murphy proctoclysis with tap water has usually brought about a 
recovery. It is interesting to note that when this type of complica- 
tion occurs it has usually been in cases that have had a previous 
operation upon the gall-bladder, and at the second operation have 
had drainage of the common duct with palpatory or manual manip- 
ulation of the pancreas. For want of a better explanation we have 
interpreted this type of picture as due to some pancreatic toxin or 
ferment as the result of the surgical trauma with inadequate liver 
detoxification. 


A second type of clinical picture occurs after a varying period of 
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time, usually the fifth day, in patients who have had a compara- 
tively simple gall-bladder operation but who have been chronically 
jaundiced. A normal convalescence has been progressing up to the 
time of the onset of a slight degree of somnolence. They may or may 
not have lost large quantities of bile through external drainage. They 
slowly become stuporous and in the course of twelve to twenty-four 
hours pass into coma. The temperature rises to 103 or 104; kidney 
function has been adequate previously. There is no evidence of infec- 
tion with the abdomen and the condition is not one of dehydration 
following too rapid loss of bile through the drainage tube. Nor has 
there been any increase in the obstructive cholangitis if this were 
present previous to operation. We have here a condition not unlike 
the coma of cholemia in a patient who is adequately drained and who 
has had no further increase of obstructive jaundice. We have fed 
these patients their own bile, either by allowing them to drink it or 
by giving it by stomach tube and have not prevented the fatal out- 
come by these procedures. This condition is essentially a coma, oc- 
curring in a patient with a diminishing obstructive jaundice. Are we 
dealing with a frank case of liver exhaustion similar to the terminal 
stages of a portal cirrhosis or an acute yellow atrophy of the liver? 


Less frequently we have observed a third type of clinical picture 
that supervenes immediately after operations on the gall-bladder. This 
type is infrequent and it is interesting to note that it has occurred 
after rather simple types of operations on the biliary apparatus. This 
lethal complication has terminated, however, a long history of gall- 
bladder or biliary duct infection. These patients, as a rule, have not 
been jaundiced. The clinical onset is characterized by the onset of 
coma almost immediately following operation. The patient ordinarily 
does not recover from the anesthesia, a fact that should be noted. 
The temperature rises to 104 or 105, with marked acceleration of 
pulse, usually subsultus tendinum, carphology and talking delirium, 
and more rarely marked motor excitation. Chemical tests of the blood 
before operation demonstrated that kidney function was adequate and 
within normal limits. Spinal puncture after the onset of coma has 
revealed an increase in fluid under pressure, cell count of 10 to 15 per 
cubic mm., with two plus globulin reaction and negative Wassermann 
examination. 

Whether the liver is primarily at fault in the three clinical condi- 
tions that I have outlined we do not know. The liver reacts to long 
continued or habitual toxic irritation by two pathologie processes, one 
the degeneration of liver cells and the other the proliferation of con- 
nective tissue. These processes apparently go on simultaneously, and 
as to which is secondary is of academic interest only. Certain it is 
that degenerating areas are replaced by connective tissue and in- 
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tracellular material, and that by replacement or contraction there is 
atrophy of liver parenchyma. It does seem reasonable, however, to 
assume that they are in some way associated with liver dysfunction. 
In their terminal manifestations they simulate in many ways the 
clinical conditions that are observed in diseases of the liver where 
there is a manifest loss of liver function. It is interesting to speculate 
whether there are not conditions of liver insufficiency which give a 
variety of minor symptoms, or that may exist without any symptoms 
for a long period of time by reason of the marked regenerative prop- 
erty of liver tissue. From the viewpoint of surgical prognosis may 
we not claim that these unrecognized eases of hepatitis are the cause 
of some of our unexplained mortalities and that contribute much to 
the morbidity that sometimes follows apparently the most successful 
type of surgical intervention? We believe that when an infection is 
once initiated within the abdomen and its course is chronic that the 
liver reacts in a variety of ways, but always with some degree of 
hepatie degeneration, and that in a certain proportion of cases surgical 
intervention in these eases is associated or followed by death due 
primarily to hepatie insufficiency. 


PATHOLOGIC DISCUSSION (DR. MACNEAL) 


The liver, as has long been known, is subject to acute purulent in- 
flammations, secondary to severe purulent disease in the intestinal 
tract or in the gall-bladder and bile ducts. In the former instance 
the infectious agent evidently passes into the tributaries of the portal 
vein, frequently with evidence of thrombophlebitis, and reaches the 
branches of the portal vein in the liver substance, giving rise to 
multiple abscesses. When the primary disease is in the bile passages, 
on the other hand, the infection appears to ascend along the trib- 
utaries of the hepatie duct and the lymph channels accompanying 
these ducts, giving rise to multiple abscesses similarly distributed as 
in the first instance, but often containing brownish pus discolored by 
admixture of bile. 

It is also well known that the liver is subject to very profound 
alteration of its structure as a result of slowly progressive inflam- 
matory change, finally resulting in great diminution of*the specific 
liver parenchyma and a more or less marked increase of the fibrous 
tissue of the capsule and the interlobular trabeculae. The etiology 
of these changes, which are designated by the general term, cirrhosis, 
is still somewhat obseure. In the atrophie cirrhosis of Laennee, the 
liver may become very small before death takes place. Here the in- 
jury is thought to be derived from the digestive tract, reaching the 
liver through the portal vein, and in some instances aleohol appears 
to have acted as the toxic agent. Contrasted with this is another well 
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defined type of cirrhosis, which follows upon chronic bile stasis and 
prolonged inflammation of the bile passages, known as biliary cirrhosis. 
Here there results an early interlobular and intralobular overgrowth 
of connective tissue, proceeding from the vicinity of the bile ducts. 
After a time such a liver also shrinks and becomes nodular, finally re- 
sembling the liver of atrophic cirrhosis. 

It is also well established that the liver participates in a great 
variety of general diseases, especially the severe infections and in- 
toxications. In the acute stage of these one finds a round-celled in- 
filtration of the interlobular connective tissue, degenerative changes 
in the liver columns, focal necrosis, or even massive necrosis of the 
liver substance. 


Even in the absence of serious disease, the liver tends to become 
firmer with age, the interlobular and intralobular framework becoming 
gradually thickened while there is a relative or even absolute diminu- 
tion of the parenchymatous elements with advancing years. 

If the above statements be accepted as a hasty presentation of the 
better established conceptions in regard to liver inflammations, it 
will be evident that, in the present discussion, we are dealing with 
the more delicate shades of hepatic alteration, not those seen at 
autopsy in the body dead of severe infection, local or generalized, nor 
those of advanced atrophie cirrhosis, but rather those slighter altera- 
tions in the liver which have given rise to no clearly recognizable 
symptoms or signs, but may be regarded as accidental or incidental 
anatomic findings in patients whose abdomens have been opened on 
account of active or quiescent disease of variable degrees of severity, 
affecting other organs. Under such circumstances an etiologie diag- 
nosis of the liver condition is extremely hazardous and only the very 
bold may be expected to recognize with assurance in an individual 
instance a clear-cut relationship between the liver changes and the 
changes in other abdominal viscera. Without additional evidence 
one should regard the observations only as suggestive of such a re- 
lationship. In a field as obscure as this, however, even suggestive 
observations are of some value. 


The liver alteration visible to the eye of the operator is usually 
an enlargement of the organ with rounding of its margins. The en- 
largement is often general but frequently the right lobe or a portion 
of the right lobe near the gall-bladder may be disproportionately en- 
larged. One may also see opaque bands of fibrosis in the liver sub- 
Stance near the gall-bladder. This enlargement is evidently in part 
due to excess of fluid in the liver, congestion and edema, especially 
when there is an active inflammatory lesion in the gall-bladder or in 
the portal territory. In many instances and especially when the en- 
largement is localized, it is evidently the result of growth of live~ 
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substance. Apparently pressure of the body wall and of the internal 
organs influences to some extent the form of this overgrowth. In a 
minority of instances, the liver appears smaller and firmer than nor- 
mal, suggesting an early atrophic cirrhosis. This condition may be 
regarded as a later stage of the process. Liver changes belonging 
in this eategory are so constantly observed in association with disease 


Fig. 1.—No. 25690, male, aged twenty-six: operative diagnosis, appendicitis, 
acute; operation, appendectomy. Gall-bladder negative. Liver presented diffuse 
white mottled appearance. Sections of liver showing moderate thickening of the 


fibrous trabeculae and infiltration with wandering cells, particularly near the bile 
ducts. Pathologic diagnosis, early stage of biliary cirrhosis. (AJ) Portal branches. 
(B) Bile ducts. 

of the gall-bladder that a relationship between the two groups may 
be accepted as established. 

Under the microscope one sees, in the soft swollen livers, a general 
dilatation of the vascular channels and a rich infiltration of the con- 
nective tissue trabeculae by lymphocytes and smaller numbers of 
polynuclear leucocytes. (Fig. 1.) In the more acute inflammations, 
the endothelial lining of the capillaries may be visibly thickened. In 
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the irregularly enlarged livers, the microscope reveals definite fibrous 
thickening of the connective tissue trabeculae and usually an excess 
of small bile ducts in this tissue. Lymphocytic infiltration of it is 
more or less marked, apparently depending upon the presence or 
absence of exacerbation of the inflammatory process. Liver lobules 
of irregular form and arrangement may be recognized and they doubt- 
less indicate actual growth of liver substance. The firm smaller livers 


1mm 


Fig. 2.—No. 25128, female, aged twenty-four: operative diagnosis, appendicitis, 
chronic; cecum mobile; operation, appendectomy, cecoplication. Gall-bladder nega- 
tive except for more than normal vascularization. Sections of liver show consider- 
able thickening with trabeculae of Glisson’s capsule. Fibrous tissue is dense and 
hyaline, contains only a moderate excess of round cells. There is a moderate amount 
of brown pigment in the liver cells. The picture resembles the early stage of biliary 
cirrhosis but the hyaline character of the trabeculae shows that the process has 
existed for many months. Pathologic diagnosis; moderate biliary cirrhosis. (B) 
3ile ducts. (VJ) Portal branches. 


reveal, under the microscope, a still more marked excess of fibrous 
tissue in the trabeculae. (Fig. 2.) Here the lobules may appear com- 
pressed with only narrow vascular channels. One may willingly agree 
that these three pictures represent stages of a single process, begin- 
ning with an acute phase of congestion, edema and exudation, going 


on to hyperplasia of liver tissue with repeated subsidence and re- 
crudescence of the acute phase and eventually leading to marked over- 
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production of connective tissue, by contraction of which the paren- 
chyma becomes irregularly compressed (Fig. 3). It should be noted. 
however, that even when the appendix has shown evidence of prolonged 
severe inflammation with adhesions all about it, or when the gall- 
bladder has been the seat of similar long standing severe inflamma- 
tion, the liver has not exhibited the very advanced diffuse alteration 


characteristic of atrophic cirrhosis (Fig. 4). Indeed the liver appears 


Fig. 3.—No. 24682, female, aged fifty: Operative diagnosis, cholecystitis, sub- 
acute; cholelithiasis, appendicitis, chronic; operation, cholecystectomy, appendectomy. 
Gall-bladder opaque, white walls, markedly thickened; contains 150 calculi sulphur 
colored. Sections of the liver show marked thickening of the fibrous trabeculae 
and occasional dense collections of round cells. Hyperplasia of bile ducts. Path- 
ologic diagnosis, chronic interstitial hepatitis bearing some resemblance to that of 
Laennec’s cirrhosis. (B) Bile ducts. (VJ) Portal branches. 


to withstand remarkably well the insults repeatedly coming to it 
from these sources, so that one is impelled to look farther for the 
explanation of the origin of more serious hepatic disease. The im- 
portance of general disease, such as syphilis, tuberculosis and pro- 
longed suppurations of distant parts as causes of liver pathology, is 
not, therefore, eclipsed by the observations on hepatitis now under 
consideration. It is, however, quite possible that chronie gall-bladder 
suppuration might, of itself, induce a high grade of cirrhosis, but 
certainly such an association appears to be relatively infrequent. 
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BIOCHEMICAL DISCUSSION (Dr. KILLIAN) 

We have been fortunate in being able to study from a chemical 
point of view the last six cases of the third clinical group of Dr. Heyd. 
Of outstanding interest has been the observation that these patients 

TABLE I 


Threshold of alkalosis 


Acidosis : Alkalosis 
20 $0 40 55 


‘ 
combining power 
‘ 

An increase in the carbon dioxide combining power toward 80 indicates an alkalosis; 
the reverse, an acidosis. 


‘ 


1mm 


Fig. 4.—No. 26893, male, aged forty-six: operative diagnosis, cholecystitis, sub- 
acute; cholelithiasis, appendicitis, subacute; operation, cholecystectomy, appendec- 
tomy. Gall-bladder dirty brown color; about 400 fine sulphur colored calculi. Pan- 
creas, abnormal hardness. Sections of gall-bladder muscle bundles irregularly 
thickened; in some places the muscle layer attains thickness of 1 mm. _ Sections 
of liver show very definite increase in fibrous tissue in the trabeculae of Glisson’s 
capsule. The fibrous tissue is dense and evidently of considerable standing; contains 
an excess of round cells with very conspicuous bile ducts. Pathologic diagnosis, 
— interstitial hepatitis, evidently of biliary origin. (B) Bile ducts. (V) Portal 
ranches, 


show a carbon dioxide combining power markedly increased above 


the normal, representing 81 to 100 volunies per cent (Table I). This 
has not been due to the previous administration of alkalines and the 
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condition has been designated chemically as an alkalosis. So far as 
its fatal outcome is concerned it is much more pernicious than an 
acidosis. Of the six cases recently studied four terminated fatally 
and all of these were instances of chronic disease of the gall-bladder 
with simple operations. It has been determined that this increased 
earbon dioxide combining power is associated with a decreased hydro- 
gen-ion concentration, and hence a true alkalosis exists. 


For the observation of the chemical changes in the blood coincident 
with diseases of the liver and gall-bladder, seventeen cases have been 
studied, of which twelve are reported in the table (Table II). It will 
be seen that in many of these cases the nonprotein nitrogen exceeds 
the upper normal level of 30 mg. per 100 ¢.c. The urea nitrogen on 
the contrary does not show a corresponding increase, in fact, in some 
instances it is subnormal. These findings would indicate a correspond- 
ing increase in the rest nitrogen. Little is known concerning the 
nature of the compounds constituting the rest nitrogen of the blood, 
but we believe an intensive study of the nonprotein nitrogen partition 
of the blood will tell us more than we know at the present time con- 
cerning liver function. The normal uric acid content of the blood 
is from 3 to 4 mg. per 100 c.c. In a few instances an increase in the 
urie acid is noted. There are many reasons for attributing this in- 
creased uric acid to a mild secondary impairment of renal function. 
The normal blood sugar ranges from 0.09 to 0.120 per cent. In many 
eases of gall-bladder disease we find a mild hyperglycemia from 0.140 
to 0.200 per cent. Associated with this increased blood sugar is an 
increased activity of the blood diastase. It is well known that the 
pancreas regulates the activity of this blood enzyme and an inhibition 
of pancreatic function entails an abnormal diastatic activity. Ap- 
parently, then, the increased blood sugar sometimes encountered in 
gall-bladder disease may find its cause in an associated disturbance 
of pancreatic function. On the other hand, in two cases we have 
found slight hypoglycemias. The reason for these hypoglycemias re- 
mains still a baffling question. 


An increase in the cholesterol content of the blood has been observed 
in eases of obstruction in the biliary tract whether this obstruction 
is due to calculi, new growth or other mechanical means. The findings 
of Case 5 are of particular interest in this connection. At the time 
of entrance to the hospital this patient showed a blood cholesterol 
of 0.952 per cent and this was associated with a pronounced jaundice. 
At laparotomy it was found that during a previous operation for gall- 
bladder disease the common bile duct had been resected. The gall- 
bladder was drained by means of a rubber tube into the duodenum. 
Two weeks later the cholesterol had diminished to 0.545 per cent and 
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three months after operation had reached 0.182 per cent. At this 
time the patient showed but slight evidence of jaundice. 

Since the liver has been regarded by some authorities as the site of 
formation of the fibrinogen of the blood, the fibrin content of the 
blood was studied in some cases. <A few of these results are reported 
in the table. The normal fibrin content of the blood varies from 0.2 
to 0.5 per cent. It will be seen that the figures fall well within the 
normal limits. These findings are of interest inasmuch as many of 
these cases manifested a delayed coagulation time. The calcium con- 
tent of the blood sera of these patients was also determined. The 
ealcium was found to be normal. This fact, however, does not con- 
traindicate the use of dilute solutions of calcium chloride to decrease 
the coagulation time because for the process of clotting ionizable 
calcium is essential. When the total calcium of the blood serum has 
been determined there is no means of ascertaining the amount of this 
element that is ionizable. The chloride content of the blood was found 
to be normal except in those cases showing an increased CO, combin- 
ing power. Here a decrease of the chloride concentration was noted. 
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ACUTE PANCREATITIS* 
By Lewis F. Smeap, M.D., ToLepo, OnI0 


CUTE surgical conditions of the pancreas may have two general 

divisions; those dependent upon factors peculiar to and inherent 
in the digestive functions of the pancreas and those definitely of an 
inflammatory nature. In the first group we have acute hemorrhagic 
pancreatitis, better designated as acute pancreatic necrosis. It is a 
condition not essentially inflammatory. The more severe cases end 
quickly in death or in recovery after massive gangrene, sloughing 
and suppuration. The milder cases recover promptly by a process 
of absorption and fibrosis. In the second group we have acute pan- 
creatitis which is definitely inflammatory in character. It is com- 
parable to the suppurative and nonsuppurative inflammations of the 
parotid gland. 


It is the purpose of this paper to consider these two types of pan- 
ereatitis and to report cases of each. 

CASE 1.—Mrs. M. S., a moderately heavy individual, age forty, began two 
weeks before the onset of her more serious trouble to have attacks of moderate 


pain in her upper abdomen. Three days before her death the patient suddenly 


developed a very severe epigastric pain with vomiting and continuous eructa- 
tion of gas. The pain was more severe than the average gall-bladder colic and 
was not easily relieved by morphine. She had never had any previous attacks 
suggesting biliary disease but had been troubled with gas and pain after eating. 

The patient was apparently in great distress. Her skin was cold, clammy, 
and cyanotic. The respirations were frequent but the lungs were clear. The 
temperature was 96; and pulse 150, scarcely palpable at the wrist. The abdomen 
“was moderately tender in the whole epigastrium but more so on the right. There 
was only slight rigidity. No tumor was present in the upper abdomen but there 
was some distention. The white blood count was 33,000 and the polymorphonu- 
clear cells 90 per cent. No sugar was present in the urine. 

When the abdomen was opened under local anesthesia a large amount of cof- 
fee-colored or blood-tinged fluid escaped and many small areas of fat necrosis 


were visible in the omentum. The patient’s general condition was so precarious 


that exploration was impossible. Drains were inserted and the abdomen closed. 
Death occurred in six hours and autopsy was refused. 

Operation was ill-advised in this ease. Every form of treatment will be found 
unsuccessful in the fulminating cases of pancreatic necrosis. 


CASE 2.—Mrs. H. P. age twenty-three, quite fat and the mother of three chil- 


dren. During the summer of 1917 she had numerous attacks of upper abdominal 
pain. On Nov. 10, 1917, while at work, she was taken with very severe pain in 
the epigastrium and vomiting. The patient came under observation at the hos- 
pital on Nov. 12. Her temperature was 99.4, pulse 110. She was quite ill but 

*Read at the Thirty-sixth Annual Meeting of the American Association of Ob- 
ae Gynecologists and Abdominal Surgeons, Philadelphia, Pa., September 
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not in great shock. The abdomen was distended and tender but no tumor was 
palpable in the epigastrium. There was no jaundice and no sugar in the urine. 

Within the abdomen was found a large amount of brownish red fluid, and in 
the omentum and over the peritoneum were many areas of fat necrosis. Below 
the pylorus, overlying the head of the pancreas, extending along the greater 
curvature of the stomach and even involving the transverse colon, was a large, 
hard, nodular mass with many clots and much gangrenous looking tissue. On 
palpation it felt not unlike a large carcinomatous mass. The lesser peritoneal 
cavity was opened with difficulty because of the extensive involvement. A finger 
was pushed into the mass in several places and into the region of the head of 
the pancreas. Large gauze and rubber tube drains were inserted to the mass 
and into the lesser peritoneal cavity. Many stones were removed from the gall- 
bladder and that organ drained. 

The patient reacted well. The drainage from the region of the pancreas was 
enormous in amount, very purulent and very irritating. There was much slough- 
ing of fatty tissue. With the separation of the larger pieces there were fre- 
quent severe hemorrhages. The latter occurred at intervals for weeks and nearly 
cost the patient her life. One hemorrhage came on as late as the tenth week 
after operation and was so severe that the patient’s pulse reached 160. The tem- 
perature ranged from 101 to 104, and the patient was very septic for weeks. 
Frequent bowel movements were troublesome for the first ten days after opera- 
tion but were due to a colitis and not to a pancreatic insufficiency. She showed 
no sugar in the urine at any time. The patient left the hospital after sixteen 
weeks with a pancreatic fistula which closed within a few months. 


In 1923 the patient was seen with an acute cholecystitis. A stone was re- 
moved from the cystic duct and she has been entirely relieved. At this opera- 
tion the adhesions in the upper abdomen were so dense that little could be made 
out regarding the pancreas. At this time she had no sugar in the urine and the 
blood sugar was normal. 

Of course it is perfectly evident that such a case as this could not recover 
without operation. 


CASE 3.—Mrs. G. L., stout woman, age forty-three, and the mother of two 
children. Seventeen years ago, after the birth of a child, she had a severe at- 
tack of pain and soreness in her upper abdomen. Since that time, at intervals 
of a year or so, she has had a series of mild attacks of epigastric pain followed 
by a severe attack, usually with mild jaundice. For weeks before her admission 
to the hospital she had been having mild attacks with slight jaundice, vomiting, 
much gas, indefinite food distress, and a loss of twenty pounds in weight. Two 
weeks before coming to the hospital she had a severe attack. On careful ques- 
tioning she was unable to say that it was different or more severe than the four 
other serious attacks which she had experienced. 

At the time of her operation she was entirely free from pain, but had a little 
soreness in the gall-bladder region. There was no palpable mass. The tempera- 
ture and pulse were normal. 

On opening the abdomen the gall-bladder contained many stones and was con- 
siderably thickened. In the head of the pancreas was a hard, dark, nodular 
mass about three inches long. There was no free fluid in the peritoneal cavity. 
In the gastrohepatic omentum, just above the pylorus, was a large confluent area 
of fat necrosis. The gall-stones were removed and cholecystostomy done. Drains 
were placed to the pancreas and to the lesser peritoneal cavity. The mass in the 
pancreas was not disturbed. 


This was considered to be a case of acute hemorrhagic pancreatitis which 
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had occurred two weeks before operation and from which the patient was re- 
covering. 

Following the operation no discharge came from the pancreas and the gall- 
bladder fistula closed in three weeks. She remained well for four months when 
she again had several mild attacks of pain followed by a very severe one. Two 
weeks after this her abdomen was again opened. There were no stones in the 
gall-bladder or common duct. There was no new area of pancreatic necrosis 
and the former area had undergone absorption and fibrosis. It was still palpable 
in the head of the pancreas but was much smaller and was firm and not nodular. 
There was no free peritoneal exudate and no evidence of fat necrosis, new or old. 

The gall-bladder was removed as the probable direct or indirect cause of the 
trouble and she has remained entirely well. Since the removal of the gall-bladder 
and the exploration of the gall ducts this patient has had two attacks similar to 
her old trouble. They have consisted of several mild attacks of pain and soreness 
followed by a severe attack. There has been no jaundice. In other words, this 
patient has not been relieved by cholecystectomy. 

Twice during her first admission she had a trace of sugar in her urine but 
there has been none since. 


CASE 4.— Mrs. M. T., a rather slightly built woman, thirty-one years of age, 
the mother of two children. Two weeks before her present illness she had a 
severe attack of tonsillitis followed by soreness in her knees and ankles. Within 
a few days she was taken with a sudden, severe pain in the epigastrium, radiat- 
ing to the back and with vomiting. Similar attacks continued for two weeks, 
occurring every two to three days and lasting several hours. There was mod- 
erate temperature, continuous soreness and the patient felt quite ill. She was ad- 
mitted to the hospital after a severe attack lasting three days. Her tempera- 
ture was 99.4, pulse 116, and the white blood count was 12,000. The whole upper 
abdomen was moderately tender. The skin was dry and slightly jaundiced. The 
urine contained no sugar. The symptoms and physical signs suggested acute 
cholecystitis but the diagnosis was uncertain. She was in much pain, looked ill, 
and was losing ground. 

On opening the abdomen there was no free fluid. The gall-bladder was 
slightly thickened and edematous but contained no stones. About the common 
duct and in the retroperitoneal tissue around the head of the pancreas there was 
much edema. The pancreas itself was swollen to several times its normal size. 
It was not dark or nodular and there was no fat necrosis. 

Cholecystostomy was done and drains were placed to the pancreas and to the 
lesser peritoneal cavity. The pancreatic tissue was not incised but the peritoneum 
about the head of the gland was opened with the hope of draining the edematous 
retroperitoneal lymph spaces. Bile drainage continued for three weeks but there 
was no purulent discharge from the pancreatic area. 

The patient had no more attacks of pain and her general condition improved 
promptly. She has remained entirely well to the present time. 


The etiology and pathology of acute pancreatitis is important be- 
cause an understanding of it will be necessary before we shall be 
able to lay down the principles on which the condition may be intelli- 
gently treated. 

In the inflammatory type of acute pancreatitis the infection reaches 
the pancreas most frequently along the lymphatie channels from 
a diseased gall bladder or from a peptic ulcer. It may also reach 
the panereas as an ascending infection through the lumina of the bile 
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and pancreatic ducts. Less commonly it is earried by the blood 
from some distant focus or during a general systemic infection. In- 
volvement by contiguity from an adjacent infection, usually a peptic 
uleer, is possible. 

The acute inflammatory type of pancreatitis is of less surgical in- 
terest than pancreatic necrosis because it is not often operable. The 
cases occurring in mumps and as eatarrhal jaundice should not be 
operated. When operable the treatment of the inflammatory type 
of acute pancreatitis consists in prolonged drainage of the gall-blad- 
der of common duct, removal of all sources of infection, as a diseased 
gall-bladder, an appendix, or a peptie ulcer. Pancreatic abscesses 
must be drained and an occasional pancreatic stone removed. It 
has been suggested that the pancreas be set at rest by giving an 
antidiabetic diet and by the administration of alkalies and also that 
pancreatic ferments be given to carry on pancreatic digestion. 

Acute hemorrhagic pancreatitis is a sudden, massive necrosis of 
a considerable part of the pancreas. The area of necrosis is sharply 
separated from the uninvolved tissue and is accompanied by hemor- 
rhage into the pancreas and surrounding lymph spaces. The peri- 
toneal cavity, during the acute stage, contains a brownish or bloody 
exudate. In the fat about the pancreas, in the omentum and else- 
where, there are yellowish white areas of fat necrosis. These are 
due to the escape into the tissue of the fat splitting ferment of the 
pancreas. Fat necrosis indicates ‘‘some grave alteration of the pan- 
ereas,’’ and is always present in acute hemorrhagic pancreatitis. 

The real nature of pancreatic necrosis has not been determined. 
It has generally been considered to be due to the digestive action 
of the trypsin of the pancreas set free by some injury to that organ 
of a chemical or bacterial nature. The trypsin exists in the pan- 
creas only as trypsinogen, a substance with no power to injure tissue. 
Within the duodenum, however, the trypsinogen is converted by the 
action of enterokinase into trypsin. The real problem then, on this 
theory, is to find what converts the trypsinogen into trypsin while 
still in the pancreas and how that agent reaches the pancreas. 

Experimentally, acute pancreatic necrosis has been produced by 
injecting into the pancreatic tissue and into the pancreatic ducts 
certain irritating substances such as acids, alkalies, toxines, suspen- 
sion of bacteria, artificial gastric juice, zine chloride, ferments, bile 
salts, ete. On the other hand, the condition has been produced by 
the ligation of the pancreatic duct during active digestion and by 
direct trauma to the pancreas. It should be noted that in the pan- 
creatitis produeed by the ligation of the panereatie duet and by 
trauma, bile, duodenal contents, and infection ean play no part. 


In man the only substanees which can reach the pancreas by its 
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ducts are bile and duodenal contents. If bile is to enter the pancreatic 
duct from the common bile duct, the two channels must join before 
they enter the duodenum. We must also assume that something ob- 
structs the diverticulum of Vater below their junction thus shunting 
the bile into the pancreatic duct. Opie reports a case in which a 
small stone in the diverticulum of Vater produced such an obstruction 
and Archibald suggests that it is due to a spasm of the sphincter 
at the diverticulum of Vater. He also suggests that the spasm may be 
due to some irritation such as an ulcer or hyperacidity. 


Flexner has shown that bile, rich in bile salts, especially tauro- 
cholate, is more irritating to the pancreas than normal bile. He has 
also demonstrated that mucin in bile tends to lessen its irritation. It 
has also been proved that infected bile will cause pancreatitis when 
normal bile will not. 


Given then an obstruction at the diverticulum of Vater, a concen- 
trated, infected bile, poor in mucin, and an increased pressure within 
the ducts and we have the stage set for an attack of acute hemorrhagic 
pancreatitis according to the bile theory. 

This theory undoubtedly does explain some cases of pancreatic 
necrosis but not all of them. It cannot explain cases when the com- 
mon bile duct and the pancreatic duct enter the duodenum separately ; 
and even if they do join in the diverticulum of Vater it is probably 
rare for the anatomic condition to be such that a small stone or a 
spasm of the sphincter can convert them into a continuous channel. 
Granting proper anatomic arrangements and it is still doubtful, ac- 
cording to recent experiments, whether sufficient pressure is exerted 
in the duct of Wirsung to drive normal bile into the pancreas with 
enough force to cause pancreatic necrosis. However, while proper 
anatomie and physical conditions may be rare, yet the cases of pan- 
creatie necrosis are equally rare and we have in addition to the action 
of normal bile that of the more irritating concentrated bile and of the 
infeetion it carries. 

Closely allied to the bile theory of pancreatitis is the theory that the 
injection of duodenal contents into the pancreatic ducts might be 
responsible for the condition. It contains ferments capable of con- 
verting trypsinogen into trypsin and experimentally when injected 
into the pancreatic ducts it will cause pancreatic necrosis. Against 
this theory is the fact that it has been impossible to drive fluids from 
the duodenum either into the duct of Wirsung or Santorini. However 
it has been suggested that when the common bile duct and the duct 
of Wirsung unite in the diverticulum of Vater, a gall-stone passing into 
the intestine might so paralyze the sphincter as to allow a reflux of 
duodenal contents from the duodenum. In certain cases of acute pan- 
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ereatie necrosis gallstones are known to have recently passed into the 
duodenum. 

Another theory of the etiology of pancreatic necrosis and one which 
fits in well with the clinical circumstances is that the activating agent 
is an infection entering the pancreas through the lymphatic channels, 
most commonly through those from the gall-bladder or liver but also 
through those from the appendix, stomach, or duodenum. The in- 
fection is supposed to cause enough injury to the pancreatic tissue to 
set free a substance capable of activating the trypsinogen and thus 
starting the process of destruction. In this connection it should be 
noted that leucocytes and bacteria within the pancreas may produce 
a ferment with the power of activating the pancreatic secretion. The 
original inflammation is relatively so small as to be entirely lost in 
the massive process which follows. 

Against this theory is the fact that the pancreatitis is not always 
associated with a demonstrable infection in the gall-bladder or else- 
where and that the passage of an infection from the gall-bladder 
and other organs through the lymph vessels to the pancreas involves 
the supposition of a retrograde flow in the lymphatic channels. If 
we admit the possibility of lymph-borne infection activating the pan- 
ereatic secretion we must also admit the possibility of a blood-borne 
infection doing the same thing. Experimentally of course it has been 
impossible to produce pancreatic necrosis by infection through the 
pancreatic lymphatics. 

Gallstones and infections of the gall-bladder and gall ducts have 
been found in a very large percentage of the cases of acute pan- 
ereatitis and it seems highly probable that they are an important 
factor in the etiology. Whether it is due to the bile entering the 
pancreas or to the infection reaching the pancreas by the lymphatic 
vessels remains to be decided. 

The profound shock and the early deaths occurring in acute hemor- 
rhagie pancreatitis are probably due to the absorption of autolyzed 
pancreatic tissue. Experimentally when such tissue has been injected 
into the peritoneal cavity of a dog, shock, early death, and other 
symptoms, as in acute pancreatic necrosis, have occurred. Of course 
we must not lose sight of the fact that we have a massive and sudden 
destruction of tissue in the immediate neighborhood of the large 
sympathetic ganglia. 

The diagnosis of acute pancreatic necrosis is difficult and is usually 
made at operation or autopsy. It is most often mistaken for acute 
trouble in the gall-bladder or ducts or for an acute perforation of the 
stomach or duodenum, occasionally for acute appendicitis or acute 
ileus. 

It is well to remember that there are severe cases and relatively 
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mild ones. The severe cases with their extreme pain, profound shock, 
subnormal temperature, cyanosis, coma, and early death have been 
generally assumed to be typical of acute hemorrhagic pancreatitis and 
the fact that there are mild cases which cannot easily be distinguished 
from attacks of cholecystitis, has not been sufficiently emphasized. 

There are no pathognomonic signs or symptoms of acute pancreatic 
necrosis. The cases are often difficult because they frequently occur 
in patients who have had recurrent trouble in the gall-bladder or 
stomach and in patients too ill to give definite information. 

The pain of pancreatic necrosis comes on rather suddenly and is 
overwhelming in character. It is continuous but varies in intensity. 
It is not easily relieved by morphine and the patient seems to be in 
great distress. It is located in the epigastrium but is often felt across 
the back. The tenderness and rigidity when seen reasonably early 
are not so marked or extensive as in perforating ulcer. They are 
mostly above the navel and extend to the left of the mid-line. The 
extension of the epigastric tenderness over the mid-line to the left 
side is an important sign and carefully observed may lead to a 
diagnosis of pancreatitis. Of course if the case is seen late when 
peritonitis has developed it will be useless as a specific sign of pan- 
creatitis. When the tail of the pancreas is involved there may be 
tenderness in the left costovertebral angle. The abdominal respiratory 
movements are not entirely abolished but deep breathing is impossible. 
The vomiting is a very constant symptom and is very persistent and 
frequently associated with much eructation of gas. It is never fecal 
until general peritonitis has developed. The abdomen is usually flat 
with some distention above the navel. There is not often a clear cut 
tumor mass but rather an indefinite transverse resistance in the upper 
abdomen due to the enlarged, deep-seated pancreas. Early in this 
condition the temperature is subnormal but later with the beginning 
peritonitis it is increased. The pulse is weak and the patient shows 
many more signs of shock and collapse than in perforating ulcer or 
acute gall-bladder disease. The dull, leaden paleness and sunken 
features of shock combined with cyanosis give a peculiar appearance. 
Movable dullness can sometimes be made out in the abdomen although 
the amount of fluid is usually not sufficient for this. It may be use- 
ful to remember that in early perforations of the stomach or duodenum 
some gas usually escapes into the peritoneal cavity and can with 
certainty be made out by x-ray. Its presence might easily differentiate 
between acute pancreatitis and perforating ulcer. 

In these very acute conditions of the pancreas sugar in the urine, 
diarrhea, and the various laboratory tests of pancreatic insufficiency 
are not of much value from a diagnostie point of view. 


The treatment of acute hemorrhagic pancreatitis is surgical. Mild 
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cases however often recover without operation. The custom of not 
operating upon cases of acute cholecystitis is undoubtedly responsible 
for the failure to discover many moderate cases of acute pancreatitis. 
The object of surgical intervention is to provide drainage for the 
toxic products of pancreatic degeneration; to avoid the immediate 
extension of the necrosis and to prevent future attacks. 

How much we ean accomplish in checking the rapid intoxication 
in acute hemorrhagic pancreatitis by drainage to the pancreas during 
the early stages of this disease, we do not know. It has been stated 
and supported by good experimental work that the bloody peritoneal 
exudate found at operation is harmless. Incision or blunt punctures 
into the necrotic pancreas are of doubtful value or expediency. All 
collections of encysted fluid in and about the pancreas should certainly 
be evacuated. This will include drainage of the lesser peritoneal 
cavity. As absorption of toxic material is largely through the ret- 
roperitoneal lymph spaces, drainage should be established by incisions 
through the peritoneum about the necrotic pancreas when local condi- 
tions permit. Drainage, of course, is used not only to prevent the im- 
mediate absorption of toxie substances but to give exit later to the 
massive products of gangrene and suppuration which usually develop 
in the extensive cases of pancreatic necrosis. Whether it is possible 
by operation to prevent the further extension of this pathologie proc- 
ess we do not know. It is probable that the extent of the necrosis 
is determined in the first few minutes of the trouble and that no 
further tendency to extension exists. However, if injection of bile 
under pressure from the common bile duct into the pancreatic duct 
is the etiologic factor in pancreatic necrosis, drainage of the gall- 
bladder or common duct will remove this pressure and prevent the 
further extension of the pathologie process. Archibald has suggested 
that the pressure in the common duct may also be relieved by cutting 
the sphineter which closes the diverticulum of Vater as it is his theory 
that a spasm of this muscle is an essential factor in the increase of 
pressure in the ducts. 

The prevention of future attacks of acute hemorrhagic pancreatitis 
consists chiefly in the elimination of infections from the gall-bladder 
and ducts of the liver, as well as that from a peptic ulcer or a dis- 
eased appendix. Whether we believe that the disease is due to in- 
jection of bile into the pancreas or results from infection carried to 
the pancreas through the lymph channels, the infection is an all im- 
portant factor. 

The actual operation for acute hemorrhagic pancreatitis will con- 
sist in evacuation of the peritoneal exudate, drainage of the area of 
pancreatic necrosis and of the lesser peritoneal cavity, incision into 
any collection of fluid in or about the pancreas and drainage of the 
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vall-bladder if the patient’s condition will permit. Removal of stones 
from the common duct and excision of the gall-bladder will rarely be 
justified in acute pancreatitis. However, cholecystectomy is much 
more certain to prevent further attacks of pancreatitis than cholecys- 
tostomy. Drainage of the gall ducts should be prolonged for several 
weeks if possible. Permanent drainage of the gall-bladder into the 
stomach or duodenum by cholecystogastrostomy or cholecystenteros- 
tomy is not a good procedure for acute pancreatitis. Archibald’s op- 
eration of cutting the sphincter at the diverticulum of Vater through 


an opening in the duodenum has not been generally accepted by the 
profession. 


SUMMARY 


(1) Acute surgical conditions of the pancreas include the nonin- 
flammatory pancreatic necrosis and true inflammatory pancreatitis. 

(2) Aeute pancreatic necrosis is probably due to activated pan- 
creatic ferments escaping into the pancreas and surrounding tissue. 

(3) The activating agents may be bile, duodenal contents, or in- 
fection. 

(4) The frequency of gall-stones, and infections of the gall-bladder 
and duets is certainly significant. 

(5) The cause of the profound shock is absorption of autolyzed pan- 
ereatic tissue. 

(6) The most helpful diagnostic points are the severity of the pain, 
the collapse, and the extension of the epigastric tenderness to the left. 

(7) The object of surgical intervention is to remove dangerous 
toxie substances, prevent the extension of the pathologie process, and 
avoid future attacks. 


227 MICHIGAN STREET. (For discussion see p. 478.) 


CARCINOMA OF THE CERVIX ASSOCIATED WITH 
PREGNANCY* 
By N. Scuituine, M.D., New Hampton, Iowa 


HAT ‘‘edueating the public’’ on the cancer question has not been 
universally accomplished will be evident from a review of the 
following history. 


About March 1, 1922, Mrs. P. M., a farmer’s wife, thirty-two years of age, 
began to notice a grayish white, watery, vaginal discharge, at times slightly streaked 
with blood. A little later she experienced some vesical irritation and the discharge 
became more profuse and distinctly offensive. At irregular intervals the flow of 
bright red blood almost amounted to a hemorrhage. From March 1 to about June 
1, 1922, it was practically constant. After this date, presumably after pregnancy 
had supervened, there were more or less extended intervals between the bleedings. 
At one time there was no sign of blood for three weeks. She had backache and 
pain in the lower abdomen. The pain was intermittent and lancinating in character 
and it radiated into both hips and thighs. At rare intervals, it was momentarily 
quite acute. These symptoms continued for ten months. She then contracted a 
severe cold. The frequent, paroxysmal cough incident to this illness resulted in such 
violent hemorrhage from the vagina that the family physician was finally called. 
She confided to him the information that she considered herself about four and a 
half months pregnant and that she was having a miscarriage. She declared that 
she had ‘‘felt life’’ several days before. Her doctor, P. H. Hastings of Alta 
Vista, Iowa, did not find the situation so simple and on January 18, 1923, he 
kindly afforded me an opportunity to see her. 

She was a small gracile blonde of Norwegian parentage. She did not appear to 
be especially anemic and was fairly well nourished. She complained of weakness, 
loss of appetite, nausea and pain in the lower abdomen. Her mother had ‘‘ liver 
trouble’’ and died of intestinal obstruction. When quite old her father died of 
pulmonary tuberculosis. One sister died of ‘‘heart trouble’’ and a brother died 
of typhoid. She has five brothers and three sisters living and well. 

She began to menstruate regularly every twenty-eight days when she was eleven 
years old. She never experienced any discomfort or pain during her periods. 

She married when she was seventeen years of age and bore eight healthy children. 
Her labors were remarkably easy. She stated that no doctor had ever attended her 
because none had ever been able to arrive in time. 

In 1920 she had influenza for two weeks. She did not make a good recovery 
from this illness and never fully regained her former strength and endurance. She 
mentioned this circumstance as an excuse for having disregarded symptoms so 
striking and significant, which she began to exhibit nearly a year before calling a 
physician for her present illness. 

Inspection and palpation of the enlarged abdomen at once confirmed the diagnosis 
of a rather advanced pregnancy. There was a profuse and very offensive bloody 
discharge from the vagina. On bimanual examination the larger part of the vagina 
was found to be occupied by a cauliflower shaped tumor arising from the anterior 


*Read at the meeting of the Austin Flint Cedar Valley Medical Society, held at 
Waterloo, lowa, July 10, 1923. 
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lip of the cervix. It was friable in consistency and when touched it bled freely. 
I might say that the vaginal examination was unusually difficult, not only on 
account of the very high position of the cervix and the presence of the large vascular 
tumor, but more especially because the perineum was intact and quite unyielding. 
Such integrity of structure and function will appear truly marvelous when we 
bear in mind that this little woman had in relatively rapid succession eight pre- 
cipitate labors. 

On January 27, 1923, the patient was brought to St. Joseph’s Hospital, New 
Hampton, Iowa. Here she was again carefully examined and so far as we could 
determine the growth was really local in extent. The mucosa of the vagina was 
not involved, enlarged glands could not be palpated and the cervix was still movable. 
The blood pressure was normal and only a trace of albumin was found in the 
urine. The white cell count was 8,000 and hemoglobin was 75 per cent. 

A good share of the responsibility for the immediate management of the condition 
was assumed by the patient herself and her family. No active intervention could 
be considered until after the child was viable. 

Under the direction of Drs. Wm. L. Brown and Lester R. Parson of Chicago, 
and Prof. John G. Clark of Philadelphia, 100 mg. of radium were applied to the 
growth for twenty-four hours. A considerable constitutional reaction followed in 
due time. However, at the end of about fifteen days the patient’s general condition 
was very satisfactory. The fetus was alive and apparently thriving. The local 
effect of the radium certainly constituted a striking therapeutic result. A mere 
remnant was all that remained of the tumor at the end of four weeks. 

On March, 27, 1923, severe labor pains began. In spite of two quarter-grain 
doses of morphine the patient suffered much. At the end of eighteen hours the 
long, thick-walled cervix barely admitted one finger. 

An abdominal cesarean section was done and a live female child delivered. After 
the removal of the placenta a panhysterectomy was performed. At the conclusion 
of the operation the patient seemed to be in very fair condition. But soon after 
having been brought to her bed she suddenly collapsed and died in a few minutes. 
About three hours later the child also expired. 


A result so tragical in its consequences to this young family may 
well serve as a text for a few clinical reflections. 

In the first place it seems almost incredible that symptoms so char- 
acteristic of cancer of the cervix could be entirely disregarded for 
ten months. Moreover, after the most critical interpretation of these 
symptoms there can remain no doubt that the pregnaney supervened 
months after the carcinoma was well established. 

We may conclude too that results in the treatment of this class of 
cases will not improve until there is more prompt and intelligent co- 
operation between patient, family physician and obstetric specialist. 

While it is true that our patient ascribed her general loss of strength 
to the attack of influenza in 1920, the clinical manifestations of cer- 
vical cancer were singularly striking and definite in their onset. ‘‘The 
first week in March’’ was repeatedly and invariably mentioned as the 
date when the pain in the lower abdomen, the leucorrhea and the 
irregular hemorrhages from the vagina were first noticed. 

Thaler of the Peham Klinik has lately cited figures to show that 
carcinoma of the cervix is more apt to occur in women who have ex- 
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hibited a deficient ovarian function as manifested by late appearance 
of the menses, irregular amenorrhea and an early menopause. Our 
patient certainly did not conform to this type. It will be remem- 
bered that she began to menstruate at eleven and that within fourteen 
years she had nine children. This tendency of carcinoma of the cer- 
vix and pregnancy to coexist in multipara who have had many preg- 
nancies in rapid succession has often been observed. In 1909 John T. 
Williams wrote that ‘‘In the entire literature I have been able to 
find only eight cases of this clinical combination in primigravida. In 
the histories of 43 cases I have found the average number of preg- 
nancies to be 6.9, a proportion, of course, much above the average.”’ 


Many authors have published their observations on the subject of 
carcinoma and pregnancy. And a more bewildering and contradic- 
tory expression of opinion, on every possible phase of the question, 


‘‘eonfusion of ideas’’ de- 


ean hardly be imagined. I suppose that this 
pends on the fact that pregnancy and carcinoma are in themselves 
contradictory terms. At any rate, the influence of age will render 
the coexistence of these two conditions comparatively rare. In the 
busy practice of a life time a physician might be fortunate enough 
never to see this combination. That the discovery of such a rare clin- 
ical situation may depend on mere coincidence is well illustrated by 
an account published in 1909 by Grafenberg from the Pfannenstiel 
Klinik at Kiel. Within a few weeks three cases of pregnancy associ- 
ated with carcinoma of the cervix were observed and operated, while 
for many years this complication had not been seen in this Klinik. 
So at the Chicago Lying-in Hospital and Dispensary, among 24,200 
consecutive obstetric cases there was only one complicated by eancer 
of the cervix. Just lately E. O. Gross has reviewed 224,080 obstetric 
cases. One in every 1538 was complicated by cervical cancer. More- 
over, this observer contends that the complication of carcinoma in 
pregnancy and labor is five times more frequent than is ordinarily 
believed. According to his calculation the exact status of this ques- 
tion can be determined only when the cases are observed for a year 
postpartum. Of 34 cases studied in this way there were 24, or 66.7 per 
cent, in whom the carcinoma coexisted with the pregnancy. So that 
the possibility of cancer of the cervix should be borne in mind, not 
only for a year after a full term gestation and puerperium, but that 
the same rule should be applied after every interruption of preg- 
nancy. But even on this point opinions are by no means unanimous. 
Just a few months ago Schweitzer again emphasized the importance 
of trauma incident to delivery as an etiologie factor in earecinoma of 
the cervix, while Mason and Konrad have ealled attention to a ‘‘tem- 
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porary retardation of its growth coincident with involution of the 
uterus. ”’ 

Authorities do not even agree on the simple question whether the 
sarcinoma antedates the pregnancy, or whether it generally develops 
after the pregnancy has become established. Cohnstein found that 
the malignant process preceded the gravid state in only 17 per cent 
of his 127 cases. These figures agree practically with those published 
by Gross only last year. In five or 16.7 per cent of the 34 cases re- 
ported it was demonstrated clinically that the carcinoma existed be- 
fore the pregnancy. It is significant too that in every one of these 
five cases spontaneous abortion occurred. However, most clinicians 
agree with John T. Williams, John W. Williams, Blumreich, Keyes, 
Sarvey and Schweitzer that ‘‘in the majority of instances the woman 
already has a carcinoma and then becomes pregnant.’’ This was 
undoubtedly the sequence of events in our patient. 

The influence of pregnancy on the clinical behavior of cancer of the 
cervix is a subject still under discussion. 

It is true, though, that most observers express the view that ‘‘car- 
cinoma of the cervix as a rule, grows with great rapidity during preg- 
nancy.’’ In this connection the classical experiment of Zweifel is 
often mentioned. ‘‘He marked by means of a loop of thread the bor- 
der line between the healthy and the diseased parts in a ease of 
cancer during pregnancy. A fortnight later the disease had progressed 
about two fingers’ breadths, no doubt a proof of the enormous grow- 
ing tendency in this case.’? The ease of Simpson is often quoted. 
‘“‘In three months he saw a earcinoma invade cervix, bladder and 
rectum.’’ 

This sweeping statement certainly ignores a considerable and astute 
minority opinion. Spiegelberg, Noble, Pinard, Varnier, Herbert 
Spencer, Penris, v. Siebold, v. Graf, Oskar Frankl and A. Meyer are 
among the authorities who ‘‘consider the rapid growth of carcinoma 
during pregnaney by no means proven.”’ 

In view of these conflicting opinions one is fairly driven to the 
conclusion that there is a comparatively benign and a more malignant 
type of carcinoma. And it may be assumed that encouraging statis- 
tics in a small series of cases depend largely on this circumstance. At 
any rate, so long as the real nature and the specific cause of cancer 
remain unknown all arbitrary assertions in regard to its clinical 
behavior and treatment are obviously ‘‘out of order.’’ 

On the one hand we are told that hyperemia, vascular and lymphatic 
hypertrophy of connective tissue incident to pregnancy accelerate the 
growth and aggravate the symptoms of carcinoma. On the other 
hand, it is contended that these conditions resist the invasion of 
malignant disease. It is pointed out that carcinoma thrives in old, 
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anemic, biologically decrepit, arteriosclerotic, poorly nourished scar 
tissue, tissue deteriorated by chronic inflammatory processes. 

E. O. Gross suggests the inquiry whether the few contradictory 
but nevertheless authoritative observers whose conclusions may be 
accepted without doubt, cannot be explained on the different histo- 
logie structure of the carcinoma. According to this explanation the 
medullary type of growth would be considered the rule while the 
scirrhus form would be regarded as the exception. Years ago Oui 
had in mind, no doubt, the same thought when he said that the evolu- 
tion of carcinoma of the cervix, one could almost say of all cancers, 
is so variable that it is impossible to affirm, in a given instance, that 
the evolution was accelerated by the pregnancy. The same view was 
again emphasized by Friederich Wolf only last year. He states that 
**in our researches on the efficiency of operative and ray treatment of 
earcinoma in general,’’ and this may be applied as well to the eom- 
bination of carcinoma and pregnancy, ‘‘it is often observed that there 
are relatively benign carcinomas and that there are atypical, rapidly 
growing tumors.’’ As usual C. H. Mayo has some pertinent observa- 
tions to make on this problem. He has found that ‘‘the possibility 
or rather probability of the cure of cancer can be largely foretold by 
the pathologist: thus two individuals of the same age with eancer of 
the breast, stomach or rectum of the same period of growth with the 
same extent of apparent glandular invasion would have prospects of 
life following the same operation, very largely according to the pres- 
ence of fibrosis in the one and its absence in the other.’’ 

Bearing in mind the anemia, the loss of strength, the endometritis, 
the extension of the disease to the mucous membrane of the body of 
the uterus, the infiltration of the lower uterine segment, the chemical 
changes in the secretions and the distortion and obstruction of the 
cervical canal, one would suppose that conception would be prevented, 
or, at any rate, that if pregnancy did supervene it would be inter- 
rupted at an early date. Age, social state, the extent of involvement 
of the tissues, the type of tumor are all factors which tend to deter- 
mine the influence of the carcinoma on the probability and on the 
course of gestation. According to W. Roger Williams, ‘‘when the 
disease is limited to the cervix, gestation relatively often goes on to 
full term.”’ 

Naturally, the prognosis so far as the child is concerned will de- 
pend very much on the character of the treatment instituted. A hys- 
terectomy performed immediately after the diagnosis of carcinoma 
has been made will result, of course, in a high fetal mortality. If the 
condition is inoperable, and if the child is delivered at or near term 
its prospects for life are of course relatively good. But Edgar makes 
the observation that after ‘‘caneerous cachexia stillbirths are very 
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common, while children born alive are very weakly and, in many 
eases, succumb soon after birth. The toxins which must be present in 
the maternal blood appear to exert an influence on the fetus which 
is similar to that observed in tuberculosis.’’ This description tallies 
accurately with the condition of the child in our ease. 

At the present time there are few clinicians who would agree with 
the famous dictum enunciated by Bouilly and approved by Pinard, 
Varnier, Commandeur and Champetier de Ribes. According to this 
postulate, ‘‘whatever the management may be, a pregnant woman 
who has a cancer of the uterus is lost.’’ It is obvious that such an 
attitude would improve the prognosis so far as the child is concerned 
in many instances. 

In a woman who has cancer of the uterus labor is usually a dramatic 
affair. There is hardly a disaster known to the science of obstetrics 
that may not happen in this situation. Slow dilatation, uterine iner- 
tia, a tedious, painful labor resulting in general exhaustion, lacera- 
tion of the cervix, extending deep into the parametrium, the bladder 
and all degrees of hemorrhage, rupture of the uterus, peritonitis, 
sepsis, missed labor, and absolute obstruction to delivery are all com- 
plications that the obstetrician may need to recognize and to treat. 

And it should be realized, at once, that these calamities may ensue 
not only in the course of the more advanced conditions but that they 
may follow even a slight carcinomatous infiltration of the cervix. 

It is often assumed that the pressure and friction of the fetus on the 
growth during labor causes a dissemination of carcinoma eells result- 
ing in the more rapid growth of the tumor. 

It is generally believed that, other things being equal, spontaneous 
labor is more apt to oceur when the posterior lip is primarily in- 
volved than when the neoplasm has issued from the anterior lip. The 
diagnosis of uterine cancer is easy, as a rule. It needs to be differen- 
tiated from incomplete abortion, hydatiform mole, concealed retro- 
placental hemorrhage, benign polypi and fibroids, inflammatory masses, 
cervical erosions and placenta previa. On three occasions DeLee 
found ‘‘a hard, nodular but not uleerative condition of the cervix 
during the middle of pregnaney attended by slight bleedings and 
fetid discharge, but which were not carcinomatous and which disap- 
peared after delivery.’’ 

In a thorough study of the literature I have not found any evidence 
which would even tend to show that excision of a specimen from the 
cervix, if done in approved modern fashion, results in any deleterious 
consequences either to mother or child. Accordingly, before a diag- 
nosis is ventured, every bleeding multiparous woman should be ex- 
amined with a speculum and if any questionable tissue is found it 
should be examined by a competent pathologist. And in this eon- 
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nection it is well to bear in mind the old observation that a given 
pathologie lesion does not always result in a corresponding clinical 
exhibition of symptoms. So, in a given instance the classical mani- 
festations of carcinoma of the cervix may not appear until it is far 
advaneed. Schweitzer has lately reported two such eases. Although 
operated rather late, in neither one had there been any hemorrhage. 

The same author has observed a sort of parallelism between the 
stage of pregnancy and the extent of the carcinomatous process. In 
other words, a carcinoma seen during the second month of pregnancy 
was found to be just beginning, patients examined about the middle 
of pregnancy showed more advanced but still local lesions, while in 
those women who came to examination after the seventh month the 
earcinoma involved the vagina, the pelvie glands and in one instance 
the entire cervix. 

The early diagnosis of pregnancy associated with carcinoma of the 
cervix is even more difficult than it is under normal conditions. Hem- 
orrhages due to the carcinoma may, of course, simulate the menstrual 
flow and on this account the actual cessation of the menses may not 
be recognized. 

Moreover, it is only human that the possibility of a combination so 
rare may never occur to the clinician. About the only point on which 
all authorities agree is that the prognosis is extremely grave. ‘‘ Any 
kind of treatment may result in the death of both patients’’ is about 
the unanimous verdict on this question. 

In our ease, one of the outstanding clinical features was the fact 
that after typical symptoms had continued for about a year the con- 
dition was still operable. And I might say that the operation was 
comparatively easy. The test of operability is hard to define. It is 
generally agreed, however, that when the broad ligaments and pelvic 
glands are not involved and when the cervix is still movable, hyster- 
ectomy is feasible. 

But even more problematical than the question of operability is the 
problem of deciding in a given instance whether labor will deliver 
the child spontaneously. 

Influenced by the striking though temporary result of radiation and 
by reports of safe deliveries even in inoperable eases we decided to 
give our patient a test of labor. That this decision contributed to the 
unfortunate fate of our patients it would be foolish to deny. 

In the light of this experience I venture to submit the suggestion 
that a pregnant woman who has a cancer of the cervix which has 
been subjected to radiation should not be permitted to go into labor. 
The hard cicatricial cervical tissue will not yield. At the end of 
some hours we will have added to our original difficulties an ex- 
hausted patient and a mutinous environment. 
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In a review published a short time ago Cathala and Mérat found 
only eight cases of cancer of the cervix complicated by pregnancy 
which had been treated by the application of radium. To these eight 
eases they add one they observed and treated. Naturally, they do not 
attempt to formulate any positive conclusions from so limited a num- 
ber of observations. 

But they have thoroughly succeeded in submitting a number of 
interesting questions. ‘‘What are the indications in the face of can- 
cer of the cervix who is six months pregnant? It is clear that at this 
stage of development the child should be permitted to grow. Is it 
not possible by applications of radium to cure the neoplasm, or at least 
to retard its growth? In the majority of instances the child has 
survived the radiations. But if the radium does not kill the fetus is 
it not to be feared that it will determine lesions of the brain cells 
which will compromise the intellectual future of the child? Can one 
hope to cure the mother, and at the same time spare the life of the 
child during the early months of gestation? In that ease should the 
radium be applied in large or small frequently repeated doses?’’ 
They conclude their interesting contribution by the general state- 
ment that the problems presented require for their solution further 
study and experience. 

In addition to the nine cases reviewed by Cathala and Mérat, Gross 
has reported two operable cases who were subjected to intensive 
radium treatment. In both patients criminal abortion interrupted 
the pregnancies. In both instances, rapidly progressive, inoperable 
local recurrence closed the clinical drama. Field treated a case of 
carcinoma of the cervix associated with pregnancy with immense 
doses of radium. The woman died within a year from the effects of 
metastatic carcinoma of the liver. 

Weibel advises against every kind of actinotherapy on account of 
its destructive influence on the child. Bottaro and de Bengoa have 
coined the new word ‘‘Rochar’’ from the initials of the procedures to 
be successively employed in the treatment of carcinoma of the cer- 
vix in pregnancy. Radium, observation, cesarean, hysterectomy, ad- 
nexectomy and radiation is the sequence of measures thus graphically 
recommended. 

It is hardly worth while to consider at any length the merits of the 
various refinements of technic suggested from time to time for the 
execution of the several radical operations. They differ in no essen- 
tial particulars from those employed in nonpregnant patients. 

It is, of course, strictly in accordance with modern tendencies to 
avoid shock and hemorrhage by every feasible means. Mason and 
Konrad have suggested that this may be accomplished by paraverte- 
bral anesthesia and a two-stage operation. ‘‘The panhysterectomy 
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whether by the abdominal or vaginal route’’ is postponed until the 
patient shall have recovered from the shock of the primary cesarean 
section. 

But an early recognition of the tumor is the factor which deter- 
mines the clinical fate of a pregnant woman who has a eancer of the 
cervix. 

It has already been emphasized that these tumors exhibit various 
degrees of malignancy. And it is safe to say that a majority of the 
eured cases have been of the squamous-cell type. This was the diag- 
nosis in our case made by Prof. Ed. L. Miloslavich of Milwaukee. It 
is my impression that in this instance the pregnancy did not materially 
influence the growth of the tumor. That it did not accelerate its ex- 
tension is conclusively evident from the fact that it was readily oper- 
able after the symptoms had continued for over a year. 


CONCLUSIONS 


1. A considerable proportion of the public is still in need of in- 
struction on the cancer question. 

2. Carcinoma of the cervix associated with pregnancy is a rare 
combination. 

3. Trauma incident to labor or abortion is an important etiologic 
factor. 

4. Women who have borne many children in rapid succession are 
most likely to develop this condition. 

5. Accordingly, for a year subsequent to pregnancy multipara 
should be watched with especial care for the early evidences of 
malignancy. 

6. So long as it remains local, carcinoma of the cervix does not 
eause sterility. 

7. In rare instances carcinoma of the cervix may coexist with preg- 
naney for an extended period without exhibiting any clinical mani- 
festations. 


8 As a rule there exists a certain ‘ 


‘parallelism’’ between the stage 
of pregnancy and the degree of advancement of the malignant growth. 

9. In the majority of cases the carcinoma antedates the pregnancy. 
But it is not always an easy matter to determine this question. 

10. That there is a comparatively benign and a more malignant 
type of carcinoma has often been observed. And it is more than likely 
that statistics of extraordinary results, in a small series of cases, de- 
pend largely on this circumstance. 

11. The results of animal experimentation with cancer cannot be 
applied, without modification, to human individuals. 

12. It has not been proved that the incidence of pregnancy invari- 
ably causes the tumor to grow with increased rapidity. 
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13. Excision of a piece of the cervix will injure neither mother nor 
fetus. 

14. Carcinoma of the cervix complicated by pregnancy must be 
differentiated from placenta previa, varicose veins, accidental hemor- 
rhage, and benign tumors. 

15. ‘‘Therapeutic abortion is strictly contraindicated in these cases.’”’ 
(Edgar. ) 

16. Just how much consideration is to be given the unborn child 
will depend on the ethical sensibilities of the patient and her phy- 
sician. 


THE CLINICAL SIGNIFICANCE OF CHEMICAL AND SERUM 
ANALYSES OF THE BLOOD OF UTERINE CANCER CAR- 
RIERS SUBJECTED TO MEASURED RADIATION 
DOSES* 


By Henry Scumirz, M.D., Cuicaco, [ILLINOIS 


OENTGEN and radium ray sickness has interested clinicians for 

some time. Walsh,’ in 1897, was probably the first to recognize and 
deseribe this reaction. Pfahler? attributed the symptoms to poor venti- 
lation of the roentgen ray room, the patient inhaling some gases present 
in the air that were produced by the action of the high-tension current. 
Wilbert® expressed this same theory in a different manner as the cause 
of the symptoms. Another theory is that of a toxin produced in the 
blood by the roentgen rays and that this toxin is responsible for the 
blood changes causing roentgen ray sickness. (Linser and Sick,* Engel,° 
Joltrain and Bernard.®) 

Linser and Helber,’ Warthin,’ Rosenstern® and others have ex- 
plained the symptoms upon a basis of a nephritis caused by the roent- 
gen rays. Krause and Ziegler,‘° Buschke and Schmidt," Hall and 
Whipple™ could not find evidence of nephritis following roentgen ray 
treatment. 


Lange™ attributes the symptoms to the acidosis that develops as a 
result of cellular activity. Hirsch and Petersen’ find a disturbance 
of the acid-base equilibrium, and sometimes a slight lowering of the 
alkaline reserve, manifested immediately after treatment of patients 
with roentgen rays. Golden’® observed no diminution of the alkali 
reserve after treatment with roentgen rays. 


Autolytie ferments present in tissues under normal conditions have 
been thought by some observers to be accelerated in their action as a 


*Read at the ‘'Thirty-sixth Annual Meeting of the American Association of Ob- 
ans. Gynecologists and Abdominal Surgeons, Philadelphia, Pa., September 
9-21, 1923. 
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result of radiation (Baerman and Linser,’® Rosenstern,’” Edsall’*). 
Heile’® has shown that the spleen removed from dogs treated with radia- 
tion autolyses more rapidly than the control spleen from unrayed 
animals. Neuberg?® found the same to be true using cancer tissue. 
Richards** experimented with ferments in vitro and found the roentgen 
rays in small doses accelerated and in larger doses inhibited action. 

Some have thought the symptoms were brought about by the de- 
struction of white blood cells with the liberation of the enzymes of 
theses cells. 

The part played by ferments in the roentgen ray sickness must, at 
the present time, remain an open question. There is not sufficient ex- 
perimental evidence to warrant a conclusion to be drawn at this time. 

As mentioned above, the well known decrease in the number of white 
blood cells after treatment with roentgen rays has been connected in 
some way with roentgen ray sickness by several observers. Giraud, 
Giraud and Parés** have recently shown that the leucopenia does not 
follow the radiation of an organ (spleen) that has been clamped off 
from the cireulation, but leucopenia occurs as soon as the clamps are 
removed and the blood of the treated organ is allowed to flow into the 
systemic circulation. The changes in the white blood cells following 
radiation would take us too far afield from our present paper to war- 
rant further discussion at this time. But it might be added that the 
sensitiveness of the white blood cells, lymphocytes and leucocytes, is 
not limited to roentgen rays. These are probably the most responsive 
cells in the body as Leo Loeb?* has recently stated: ‘‘They are the 
finest reagents for the discovery of what we have called syngenesio- 
and homotoxins.”’ 

Hall and Whipple” observed in dogs after massive doses of roentgen 
rays that the nonprotein nitrogen of the blood was markedly increased 
a short time before death, the urinary nitrogen increased following the 
exposure to the roentgen rays and remained high until the death of the 
animals. These authors conclude that the roentgen ray intoxication or 
general constitutional reaction is a good example of a ‘‘nonspecific’’ in- 
toxication. 

The chemical constituents cf the blood of cancer patients have re- 
ceived considerable attention. The first work was done in an effort to 
find some variations in these constituents that would help in under- 
standing the neoplastic process involved or as an aid in its diagnosis. 
The results obtained from this line of work have been negative. 
(Theis** 25-) 

There has been little attention paid to the blood from a chemical 
standpoint during the treatment of neoplastic growths with roentgen 
rays and radium. Whipple and his associates*® *7 found an increase 
in the nonprotein and urea nitrogen of the blood in dogs exposed to 
massive doses of roentgen rays. These workers observed focal necrosis 
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in the lining of the small bowel and suggest that this may cause the 
general intoxication with the accompanying vomiting and diarrhea. 


Hirsch and Petersen** could not demonstrate a striking or consistent 
alteration in the urea nitrogen, total nonprotein nitrogen, urie acid or 
ereatinin in blood of carcinoma patients treated with roentgen rays. 

The first effect produced upon the neoplastic growth after radiation 
is of a traumatic nature. The hyperemia that is first noted is quickly 
followed by an exudation of lymphocytes and leucocytes, and accom- 
panying this one sees a swelling of the epithelial element in the radiated 
tumor. 

There is always some necrosis in all malignant growths; there must 
be a process of autolysis going on all the time in such areas. Petry”® 
was the first to call attention to this fact. This author found that the 
nitrogen not coagulated by heat is increased in breast carcinomata, while 
in the normal breast practically all of the nitrogen is coagulable. This 
has been substantiated by several workers. 

If the proper amount of radiation energy is applied to a deep-seated 
neoplastic growth, the subsequent hyperemia and edema should lead 
to an increased absorption of the autolytic products. Noncoagulable 
proteins will form a part of the material in such an area. The absorp- 
tion of these, with protein splitproducts of a higher order, within a 
relatively short period of time due to the hyperemia and increased 
permeability of the capillary plexus should lead to symptoms of in- 
toxication in the patient. 

If a larger dose of radiation is applied, leading to hemorrhage and 
thrombosis immediately following its application, we would expect little 
absorption from the radiated area as compared with one in which the 
dose was not great enough to damage the blood vessels in the area. 
Such an injury caused by overradiation should produce shock symptoms 
in the patient, not accompanied by evidence of absorption of the auto- 
lytie products of the neoplastic mass. 

Freund and Kaminer*” ** found that tumor cells, separated from the 
connective tissue and blood, when suspended in 0.6 per cent sodium 
chloride solution, were destroyed by the serum of nonecancerous sub- 
jects; but, on the other hand, they found serum of cancerous patients 
did not cause a destruction of the tumor cells in the suspension. They 
attributed this to some lytic property present in normal serum that 
was capable of destroying the cancer cells. 

To review the whole field of the Freund-Kaminer reaction would take 
too much time and space. The results of various observers have not 
been constant. There are many uncontrollable factors involved in the 
reaction. I agree with most workers that this reaction ean hardly be 
used for diagnostic purposes. My purpose in using the Freund-Kaminer 
reaction was to see the effect that would be exerted by the radiation 
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upon the serum of cancerous patients taken at various times following 
the initial therapeutic dose. 

I wish only to mention the results obtained by other workers using 
the Freund-Kaminer reaction in malignant growths treated in various 
ways. Freund and Kaminer, using their original technic showed that 
the serum from patients who had the carcinoma removed by radical 
operative procedures, returned to the usual normal serum in respect 
to their lytic power of carcinoma cells. Koritschoner and Morgenstern,** 
by using the refractometric method, showed that in one case of ear- 
cinoma of the rectum the differences in the reading before and after 
digestion with the carcinoma cells and the patient’s serum was —10; one 
month after the tumor was surgically removed, the difference was +20, 
or comparable to a normal serum. These authors also show two eases, 
five and four years respectively, after surgical removal of malignant 
growth, in which the sera reacted like nonmalignant or normal sera. 

I have observed for many years a large number of patients with pelvic 
carcinomata subjected to radiation therapy. Some of these evidenced 
severe reactions, others showed only mild or no reactions at all. Again 
I lost seven patients who died from a severe intoxication. Clinieally 
I found that patients having a clearly inoperable carcinoma with large 
uleerating and infiltrating and necrotizing growths, usually showed a 
marked reaction, while the patients with borderline growths evidenced 
usually a mild or no reaction at all; while the deaths occurred in patients 
with frozen pelves and low vitality. The condition of the blood and 
leucopenia apparently did not explain these discrepancies in reactions. 
I therefore concluded to undertake a series of chemical analyses of the 
blood and blood serum to determine the effect of radiations on the 
patients. 

The technie and dosage of radiation therapy have been described in 
other communications, especially in an article entitled ‘‘Technique and 
Statistics in the Treatment of Carcinoma of the Uterus and Contiguous 
Organs with the Combined Use of Radium and X-Rays,’’ published in 
the American Journal of Roentgenology in October, 1922. Those in- 
terested are referred to this monograph to obtain the exact measuring 
of a 120, 150 or 175 per cent E.S.D. of combined radium and x-ray 
dosage. 

To draw practical and clinical conclusions from these investigations 
I deemed it advisable to include in the list of cases investigated ear- 
cinomata of other regions of the body, and also benign uterine diseases 
subjected to radiation treatment. 


TECHNIC 


The patients entered the hospital at least twenty-four hours before 
the beginning of treatment. In most instances, they were in the 
hospital for a longer period of time before treatment was started. The 
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blood was taken from the arm vein before breakfast on the day the first 
radiation treatment was administered, the patient having been on a 
fluid diet for twenty-four hours. The next morning before breakfast 
another blood specimen was taken, the patient remaining on a fluid diet. 
The third specimen was taken one week after treatment; the fourth 
specimen six weeks after treatment. In many patients living at a 
distance from Chicago, it was impossible to obtain the fourth specimen 
as patients were dismissed from the hospital before this time after treat- 
ment. All blood specimens were taken before breakfast, i.e., during a 
postabsorptive period. 

The blood chemical methods followed were those of Folin and Wu. 
The Freund-Kaminer* reaction was carried out according to the technic 
of those authors, using the refractometer suggested by Koritschoner.** 
The cancer tissue extract was obtained from Dr. G. Kaminer. 

Table I contains in brief tabulated form the record of thirty-five cases 
studied by us during the past few months. The blood chemical find- 
ings: (1) before treatment; (2) twelve to eighteen hours after treat- 
ment; (3) one week after treatment; and (4) six weeks after treatment. 
There is, in addition to diagnosis, a short note of the outstanding fea- 
tures of the condition with the dose of radiation energy used. 

Cases of carcinoma of the cervix of the uterus showing intoxication 
following radiation treatment. Cases I to VII inclusive. 

Reference to Table I will show that all seven cases included in Table 
II are advanced carcinomata of the cervix; parametrium and vagina 
were invaded in most instances. Necrosis was present in all cases, 
usually most marked in the cervix, surrounded by the malignant and 
infiltrating growth. Intoxication followed the radium treatment. 

The average nonprotein, urea and rest nitrogen before treatment are 
within the normal amounts found in resting individuals on a fluid diet. 
Even the inerease after radiation is not high for blood under pathologie 
conditions, but is 40 to 55 per cent higher than before treatment. 

Cases of carcinoma of organs other than the uterus, with one case 
of myoma uteri, showing intoxication following radiation treatment. 
Cases VIII to XIV inclusive. 

Upon consulting Table I, it will be seen that the cases referred to in 
Table III can hardly be considered together from a morphologic or 
pathologie standpoint. Two were mammary cancer, one bladder, one 
lingual, one lip eancer, one inguinal lymph gland, involvement by 
metastasis from scrotum cancer, and one was myoma of the uterus. 
There was one feature characterizing all of these growths, namely, de- 
generative processes. Intoxication followed the radiation treatment. 

When Table III is examined, it will be seen that the amounts of the 
various nitrogen fractions are higher before treatment than are those 
eases considered in Table II; in fact, the average normals in Table III 
are about the same as the average after treatment figures in Table IT. 
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TABLE I 


BLOOD CHEMICAL AN ALYSIS 


— | REAC- 
| | mos 
PATIENT | DIAGNOSIS Z | J | g | Z| . | FROM | REMARKS 
| | RADIA- | 
- | | | TION | 
Mrs. 8. \ Jarecinoma 21.1) 11.0} 2.2 | 2.2 | 5.710. 11| ‘Severe ICervix filled with 
I ___|cervicis IT| 38.8| 18.6] 2.1 | 3.4 |14.7 | 0.08| soft tissue. Para- 
uteri IIT| 29.0} 15.0} 2.5 | 3.0 | 8.5 icervical infiltra- 
IV | 26.1] 13.8] 1.8 | 2.8 | 7.7 | 0.07 ition. 175% E.S.D. 
Mrs. C. |Carcinoma I| 34.7] 17.1] 1.6 | 3.0 |13.0 | 0.06 | Severe |Cervix filled with 
II cervicis 38.2} 19.0] 1.7 | 3,1 |14.4 | 0.09 necrotic mass. 
uteri III | 22.2) 11.0| 1.2 | 2.9 | 7.1 | 0.06 Parainfiltr ation. 
IV|22.9| 9.9] 1.5 | 2.7| 88 | 0.07 100% radium dose. 
Mrs. N. |Carcinoma I 31.2| 16.0} 1.6 | 2.9 in0.7 | 13| Severe 100% radium dose. 
III cervicis IT} 38.4 19.0) 1.6 | 3.0 |14.8 lo. 14| 
uteri IIT| 28,4| 15.6} 1.5 | 2.8 | 8.5 | 0.13| 
Diabetes IV) 23.1] 12.7] 1.2 | 3.0} 6.2 | 0.13} 
mellitus | | | 
Mrs. C. |Carcinoma T/ 30.7| 15.1] 1.5 | 1.4 |12.7 | 0.08 | Severe |Vagina and para- 
IV __|cervicis II 40.2 20.6) 1.9 | 2.1 |15.6 | 0.09) metrium invaded. 
uteri IIT} 27.0, 14.8; 1.5 | 1.8] 8.9 | 0,07) 150% E.S.D. 
recurrens IV] 23.8] 11.7] 1.5 1.8 | 8.9 | 0.08 
“Mrs. T. |Carcinoma 25.7} 1 4.0 1.2 | 3.0 | 7.5 | 0.14) Severe |1nfiltration of 
V cervicis IT} 40.9] 21.2) 1.4 | 3.3 |15.0 | 0.12 |\whole cervix. No 
uteri 32.0| 17.2} 1.3 | 2.8 |10.7 0.08| |parametrial i n- 
volvement. 120% 
| \E.S.D. 
“Mrs. H. |Carcinoma ~ 1) 21.0 12.0 42 3.6 | 0.12| Severe |Cervix filled with 
VI cervicis 33.8] 18.0) 1.5 | 4.9 | 9.4 | 0.14| necrotice mass. 
uteri IIT| 31.3] 18.0 4| 3.6] 8.3 | 0.09} Paracervical inva- 
| sion. 175% E.S.D. 
Mrs, P. |Carcinoma I} 22.8} 10.0} 1.0 | 3.5 | 8.8 0.09 | Severe |Vaginal wall and 
VII {cervicis IT| 35.3] 17.6] 1.1 | 4.1 | 0 09) parametrium = in- 
uteri TIT| 25.8] 12.4] 1.0 | 3.0 |11.4 | 0.09} volved. 150% 
IV| 26.1] 14.0] 1.1 | 3.0] 8.8 | 0.10| E.S.D. 
“Mrs. W. |Carcinoma T| 32.61 17.4] 2.1 3.4] 9.7 | 0.12! Severe |L ung involvement. 
VIII |mammae 43.3| 21.2| 2.4 | 4.2 |15.5 | 0.14) 150% E.S.D, 
recurrent IIT | 35.6] 18.0} 2.3 | 4.1 }11.2 | 0.13 
B. |Carcinoma 35.2| 18.0| 2.5 | 3.0 |11.7 | 0.06! Severe |Recurrent from 
IX inguinal IT| 42.3] 20.0| 2.6 | 2.9 | 0.06] carcinoma of scro- 
glands IIT} 35.8| 18.6] 2.4 | 3.1 |11.7 | 0.06| tum. Sloughing 
| and necrotic mass. 
| | | 175% ESD. 
“Mr. F. |Carecinoma 20.7] 1.7 | 4.4 |15.5 | 0.10] § ‘Severe |Large —_ulcerating 
x tongue II} 48.1] 23.8] 1.6 | 4.5 |18.2 | 0.11] and necrotic mass 
III 18.4] 1.2 | 4.0 |14.8 | 0.10) on left side, in- 
IV} 31. 6| 16.0 1.5 | 4.4 | 9.7 | 0.10) volving tonsil and 
pharynx. 150% 
| | E.S.D, 
“Mrs. C. |Carcinoma 4 19.3| 2.5 | 3.0 |12.3 |0.12| Severe |100% radium dose. 
XI __ bladder 51. 6| 25.4] 2.7 | 4.5 |19.0 | 0,16 120% x-ray dose. 
III 45.8} 21.0 2.4 | 4.1 |16.3 | 0.14} 
Mrs. 8. |Carcinoma 32.6] 20.4] 2.3 | 3.5 6.4 | 0.11| Severe |Infiltrating growth 
XII |mammae 68.4] 39.6] 3.3 | 3.8 |21.7 | 0.12) “both 
III} 44.0} 26.2) 2 3.5 14 | 0.11 |breasts. 175% 
| 


| | |E.S.D, 
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or 


TABLE I—Cont’d 


BLOOD CHEMICAL ANALYSIS | __ | 


| | REAC- | 
PATIENT DIAGNOSIS A ae | % | . | FROM | REMARKS 
4 | RADI. | 
| 4215 | TION 
2 io | =) | | 
Mrs. V. |Myoma [| 36.3| 19.1} 2.2 | 3.0 |12.0 | 0.14| Severe |Necrotic areas in 
XIII juteri IT | 52.1| 27,0} 1.8 | 3.2 |22.1 | 0.15] imyoma. 100% ra- 
39.9] 21 0} 1.9 | 3.0 |14.0 | 0.13] dium dose. 
Mr.R. |Epithelioma 36.3/ 19.4 3.6 | 4.1 | 9.2 |0.11| Severe |Ulceration and in- 
XIV lower lip II} 44.0} 3.4 | 3.9 |16.1 | 0.13 lvolvement of cer- 
IIT | 38.2] 18.2] 3,0 | 3.7 |13.3 | 0.10 vical lymph nodes. 
[V| 30.6) 16.1] 3.1] 4.0 | 7.4 | 0.10 
Mrs. C. |Carcinoma 1| 28.8} 14.7| 1.3 | 3.0 ~ None |Superficial ulcera- 
XV mammae IT} 26.3| 13.7] 1.4} 3.1] 8.1 | 0.11 tion. No involve- 
IIT) 24.8] 12.5| 1.3 | 3.2| 7.8 | 0.10 |ment of axilla, etc. 
| E.S.D. 
Mrs. P. |Carcinoma 1) 42.9| 22.1] 2.1 | 3.2 |15.5 | 0.11 | None |Superficial ulcera- 
XVI mammae IT| 47.3] 24.2] 2.3 | 4.0 |16.8 | 0.12] ition. No involve- 
TIT} 29,1) 15,0} 2.1] 8.2 | 0.12] iment of axilla, etc. 
175% E.S.D. 
Mrs. R. |Carcinoma T\20.6| 9.8) 1.6 17 | 7.5 | 0.09) Slight (Cervix amputated. 
XVII IT) 25.1} 12.1] 1.5 | 1.6] 9.4 | 0.10} |Uterus and adnexa 
uteri IIT| 24.7| 11.3} 1.8} 1.8] 9.8 | 0.09 normal. 130% 
| .8.D. 
Mrs. B. |Chorio- 32.9| 17.0] 1.5 | 2.8 11,6 | 0.11 “None |Removed with eu- 
XVIII |spithelioma IT} 40.5} 22.4] 1.4 | 3.7 |13.0 | 0.10 rette. 175% E.S.D. 
IIT} 37.3] 19.3] 1.6 | 3.8 |12.6 | 0.09 
Mrs. Z. |Sareoma of 25.4/12.0| 2.0| 3.9| 7.5|0.10! None |150% E.S.D. 
XIX  |Corporus IT) 24.2] 12.6} 1.5 | 2.4] 7.7] 0.11 
uteri IIT} 23.0) 11.8| 1.6 | 3.3} 7.3 | 0.10 
Mr.B, |Careinoma 17.4| 1.5 | 3.0 |13.1 |0.09! None |150% E.S8.D. 
XxX of IT} 30,0} 16,2; 1.3 | 3.1] 9.4 | 0.10} 
tonsil IIT} 26.0] 16.6| 1.5 | 2.9] 5.0 | 0.09] | 
Mr, F. |Carecinoma I| 25.9] 13.0! 1.8 2.7 | 8.4 [0.08] None i\Curetted. 150% 
XXI_sfright IT} 28.0| 14.0) 2.0 | 3.0| 9,0 | 0.10] |E.8.D. 
antrum IIT} 30.4| 16.8| 2.0| 8.7 | 0.08| 
Mr. P. |Carcinoma 30.3] 12.8] 1.5 | 3.8 |12.2 |0.12| None |Solid hard tumor 
jlower IT} 32.0| 16.4| 1.4 | 4.0 |10.2 | 0.14 mass, 150% E.S.D. 
jaw TIT) 37.0) 18.1| 2.2 | 3.6 |13.1 | 0.14 
Mrs. M. |Hemorrhagie I} 25.6] 14.0| 1.5 | 24] 7.7/0.10| None |100% E.S.D. 
XXIII |metropathy ITI} 19.1 10.0 1.6 | 3.0} 4.5 | 0.11 
TIT} 25.9] 13.6] 1.7 | 2.9 | 7.7 | 0.10 
Mrs. M. |Hemorrhagic I} 28.0 13.5| 1.9| 1.9 |10.7 |0.09| None 75% ra- 
XXIV |metropathy II} 32.0 17.0) 1.6 | 2.4 |11.0 | 0,10 intrauterine. 
IIT} 23.7] 12.0| 1.4 | 2.0] 8.3 | 0.08} 1100% E.S.D. x-ray. 
Mrs. P, |Hemorrhagie I| 35.2} 17.0| 1.8 | 2.0 |14.4 | 0.06 1100% E.S.D. 
XXV |metropathy II} 36.2/18.0| 2.0 | 2.2 |14.0 | 0.06 
IIT} 32.1) 16.0| 1.8 | 2.1 }12.2 | 0.05 
Mrs. M. |Carcinoma 27.6| 12.1| 2.6 | 2.1 |10.8 | 0.09| Slight months previous 
XXVI_ |cervicis IT) 26.1| 14.2} 3.0| 2.4| 8.4 | 0.10 had 100% E.S.D. 
8 | 2.2 |10.0 | 0.10) at 


uteri IIT} 26.0| 11.0) 92. 
| | | this time. 
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TABLE I—Cont’d 


BLOOD CHEMICAL ANALYSIS 


REAC- 
TION 
PATIENT DIAGNOSIS 4 | FROM REMARKS 
elele t«ta =) 
Mrs. K. |Carcinoma I 23.5 | 13.6] 2.1| 3.9| 3.9|0.10| None |4. months previ- 
XXVII |cervicis IT} 24.4} 15.1] 2.0} 4.0] 3.3 | 0.10] ously had 175% 
uteri IIT} 22.0) 12.0) 2.2 | 3.7] 4.1 | 0.09 E.8.D. Large in- 
filtrating mass in 
left parametrium. 
\175% E.S.D. 
Mrs. B. |Carcinoma I} 31.5} 18.2| 2.1| 1.9| 9.7 | 0.10 Slight |Extensive recur- 
XXVIII |cervicis IT} 33.3) 16.1] 2.0 | 2.1 |13.1 0.11) rence with necrosis. 
IIT} 30.1] 17.3} 2.0 | 2.0] 8.8 0.09} Previously treated 
| x-ray. 
Mrs, D. | Metastatic I| 29.9| 16.4| 2.6 | 3.1| 7.8/0,09| None |Following oopho- 
XXIX |tumor II) 27.5) 12.0! 2.5 | 3.0 |10.0 | 0.10 rectomy for cys- 
janterior III toma. 
labdominal 23.4| 13.6) 2.4| 2.8} 4.6 | 0.11 Treated 7 months 
wall 98.0| 14.7] 2.5 | 3.0] 7.8 | 0.09} previously with 
x-ray. 
Mrs. P. |Carcinoma 30.7| 15.6, 2.4| 3.1| 9.60.10) None |Uleeration and 
XXX _icervicis IT) 29.6) 14.4) 3.0 | 3.4] 8.8 | 0.10 iInecrosis marked. 
juteri III | 28.71 14.0} 2.8 | 3.2 | 8.7 | 0.09) 5 months 
|previously. 
Mr.C. |Carcinoma 25.4/12.2| 3.8 | 4.0| 5.4/0.12| None |Necrosis and cer- 
XXXI_ |right II| 24.4) 11.8] 3.9| 4.1| 4.6 | 0.13) vieal glands _in- 
linferior III} 26.0] 13.7) 3.5 | 5.5 | 0.12 volved, Terminal. 
maxilla IV| 20.0} 9.2) 2.3 | 3.5| 5.0] 0.09} |150% radium dose. 
Mrs. N. |Carcinoma 95.4| 12.1) 2.5 | 2.1| None |Pelvis frozen. 
XXXII |cervicis IT| 30.2| 16.0} 2.6 | 2.0} 9.6 | 0,09} Vaginal vault ne- 
juteri 29.5| 14.7! 2.3| 2.1 |10.4 0.08 | lerotie. Terminal. 
lrecurrens 1175% E.S.D. 
Mr. F. |\Carcinoma I| 36.1| 20.8; 2.2 | 3.0 |10.1 /0.09| None |Large indurated 
XXXIIT |cervical II) 27.4) 11.9] 2.0 | 3.3 |10.2 | 0.08) larea. Terminal. 
glands 29.5| 15.4) 1.8 | 2.9 | 9.4 0.08} 
Mrs. R. |Carcinoma I| 20.6} 9.6) 3.6| None |Radical  amputa- 
XXXIV |mammae IT} 48.3} 24.0) 4.2 | 4.6 |15.5 | 0.11] tion 6 months pre- 
recurrens IIT} 31.7} 15.3} 3.9 | 3.8 | 8.7 | 0.09 vious, Sear and 
IV} 37.9| 14.0} 2.3 | 4.0] 7.9 | 0.11 axilla indurated. 
150% E.S.D. 


“Mr. D. |Metastatie TI) 24.6) 16.3 


3, 2.1/0.10| Slight 130% x-ray dose. 
XXXV _ (carcinoma IT| 28.9/ 19.3) 2. 4.2) 3.3 | 0.09; 
kidney TIT | 27.41 17.2) 2.41 4.01 3.8 | 0.10 


The amounts of nitrogen in the blood after treatment in the group in- 
eluded in Table III are too high to be considered normal. The increase 
in the nonprotein and urea nitrogen was 33 and 32 per cent, but the 
rest nitrogen fraction increased 96 per cent. 

The high control nonprotein fractions are suggestive of kidney im- 
pairment in this series. The increase in the nonprotein and urea nitro- 
gen in the blood after treatment is not so great as the increase in the 
rest nitrogen fraction; the latter increased almost 100 per cent as com- 
pared with 33 per cent of the former two respectively. This is prob- 
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TABLE II 


BEFORE TREATMENT 


12 To 18 HOURS AFTER TREATMENT 


| VARIATIONS | AVERAGE 


_VARI ATIONS | 2 AV ER AGE | INCREASE 


Nonprotein nitrogen | 21.0-34.7* | 26.7 | 33.8-40.2 37.9 42% 
Urea nitrogen 10.0-17.1 13.6 17.6-21.2 19.1 40% 
Rest nitrogen 3.6-13.0 8. 8 | 9.4-15.6 | 13.7 55% 


*All figures | represent milligrams per “100 c.c. whole blood. 


TABLE III 


BEFORE TREATMENT | 12 TO 18 HOURS AFTER TREATMENT 


| VARIATIONS | AVERAGE | VARIATIONS | AVERAGE | INCREASE 


| 
Nonprotein nitrogen | 32,6-42.3* | 36.0 42.3-68.4 33% 
Urea nitrogen | 17.4-20.4 19.2 | 20 -39.6 | 25.4 32% 
Rest nitrogen 6.4-15.5 9.5 |} 15.5-22.1 | 18.5 96% 


*All figures represent milligrams ‘per 100 c.c. whole blood. 


ably due to the increased absorption of autolytic products present in 
and around the tumor areas exposed to radiation. 

The severe cases of ‘‘roentgen ray sickness’’ were encountered in 
this group of cases of early neoplastic growths of various organs not 
showing intoxication following radiation treatment. 

Cases of early neoplastic growths of gions organs not showing in- 
toxication following radiation treatment. Cases XV to XXII inelu- 
sive. 

The cases considered in Table 1V form a varied pathologic group. They 
were all early neoplastic growths, characterized by little or no evidence 
of degenerative changes. No intoxication was noticed after radiation. 
The nitrogen fractions, as shown in Table IV, before and after treat- 
ment do not show a marked change, the fluctuations are within normal 
daily variations, the changes varying from +9 to —14 per cent. 


TABLE IV 


BEFORE TREATMENT 12 TO 18 HOURS AFTER TREATMENT 


(NCREASE (+) OR 
DECREASE (—) 


VARIATIONS ws | AVERAGE | VARIATIONS | AVERAGE | 


Nonprotein nitrogen | 20.6-42.9 | 29.8 | 31.6 | +6% 
Urea nitrogen | 98-221 14.8 12.6-24.2 | 16.3 +9% 
Rest nitrogen | 7.5-15.5 10.7 | 7.7-168 | 92 | -14% 


Cases of hemorrhagic metropathy ; no intoxication following radiation. 
Cases XXIIT to XXV inclusive. 

There was little variation in the blood nitrogen fractions before and 
after treatment in these eases. (Table I.) It should also be noted 
that the dosage was small as compared to that used for therapeutic 
doses in malignancy. In these eases the necrotic or autolyzing tissue 
was negligible in amount and the dosage was in keeping with the minor 
pathologie changes. 
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The results of the blood chemical findings in these and subsequent 
cases does not warrant special tabulation; such tables would not differ 
materially from the averages shown in Table IV. 

Recurrent cases of malignancy following previous treatment by radia- 
tion. There was no intoxication in these cases after the last treatment. 
Cases XXVI to XXX inclusive. 

The nitrogen fractions do not show much variations before and after 
treatment in these cases. There was no intoxication following our 
treatment. 

Very advanced cases of malignancy showing no evidence of intoxica- 
tion after radiation. Cases XXXI to X XXIII inclusive. 

These were all hopeless cases. The absence on any evidence of a 
reaction although autolysis and other degenerative changes were present, 
we attribute to lack of reactive power on the part of the patient. All 
of these cases died within a short period of time. 

CaAsE XXIV.—Carcinoma of right breast; radical amputation on September 5, 
1922. On December 28, 1922, the area of operation, scar and the axilla were 
found indurated. Several palpable nodules were in the chest wall. It was radiated 
with 175 per cent E.S.D. There was a marked rise in the various nitrogen frac- 
tions of the blood after treatment. There was no intoxication accompanying this 
rise. In this respect this case is an exception to the previously mentioned cases. 
We cannot explain this lack of reaction accompanied by a marked elevation of 
the nonprotein nitrogen fractions at this time. We cite this case as an exception 
to those recorded above. 

CasE XXXV.—Metastatic carcinoma of the left kidney. A large massive tumor 
was felt in the upper left abdomen surrounded by indurated area. Two operations 
had been previously performed for the removal of the tumor in this region, one 
five years and one three months before applying for treatment. A 130 per cent 
E.S.D. of x-rays was given. There was no marked intoxication and no change in 
the nonprotein nitrogen constituents comparable to other cases of similar nature. 
I cite this case as another exception to those reported in this paper. 


I have omitted all cases of malignancy treated by radiation that show 
abnormally high nonprotein nitrogen of the blood. These cases have 
severe kidney involvement of one kind or another and cannot be con- 
sidered in this group. I am engaged in the study of this type of cases 
at the present time. 

The results obtained by radiation in experimental laboratory animals 
is hardly comparable with those obtained by radiation in cancer pa- 
tients. The size of the field of radiation, the anatomic location, the 
histologic structure, the chemical composition and the vascularity of 
the tumor mass all must be considered, in conjunction with the proper 
dosage of radiation energy, before we can interpret the immediate and 
latent action arising in the patient. 

The patients showing a severe reaction following the treatment with 
roentgen rays and radium have an increase in the nonprotein nitrogen 
of the blood. The urea and the rest nitrogen fractions show the greatest 
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increase in amounts. I think this is due to rapid absorption of the 
autolytic products from the tumor area, due to the hyperemia and 
edema that follow immediately after radiation. 

The inerease in urie acid is more marked, as a rule, than the ere- 
atinin; this, I think, comes from the same source. 

The patients showing no evidence of intoxication did not have a 
noticeable increase in the nonprotein nitrogen of the blood. 

‘*Radiation sickness’’ occurs in those patients who have areas of auto- 
lyzed or necrotic tissue associated with the neoplastic tumors. This 
reaction comes on relatively soon after radiation. The microscopic pic- 
ture of the tumor at the time ‘‘radiation sickness’’ occurs in the patient 
shows an inflammatory reaction primarily. The hyperemia of the blood 
vessels with edema of the adjacent tissues is a characteristic picture. 
The degnerative changes in the neoplastic cellular tissue is not notice- 
able at this time, but occurs five to seven days after radiation. 

The following examples, cases taken from Table I, can be cited and 
used to make clearer the above statement. 

Mrs. C.—II. Necrotic mass in the cervical region; parametrium infiltrated. Re- 
ceived 100 per cent E.S.D. Severe intoxication. 

Mrs. T. V.—Infiltration and ulceration of the cervix; no parametrium involvement. 
Received 120 per cent E.8.D. Severe intoxication. 

Mrs. B.—XVIII. Chorioepithelioma, removed with curette. Received 175 per 
eent E.S.D. No intoxication. 

Mrs. R.—XVII. Early carcinoma of the cervix; uterus and adnexa normal. 
Cervix amputated fourteen days before radiation began. Received 130 per cent 
E.8.D. No intoxication. 

A eareful study of Table I reveals many such instances. In these 
four eases just mentioned, the first two received less radiation than the 
third case, although the former two had ‘‘radiation sickness,’’ the lat- 
ter case showed little or no evidence of intoxication. The first and 
fourth cases just cited were both cervical carcinoma, the one with the 
autolyzing masses of tissue had severe ‘‘radiation sickness ;’’ the latter 
one with no evidence of any degenerative process in pelvis, did not show 
evidence of intoxication. 

Necrotie or autolyzing areas of tissue, particularly when parenchymal 
elements predominate, are always acid in reaction. The increased 
hydrogen-ion concentration of the part, due to the interaction of many 
factors, such as decreased oxygen supply, increased carbondioxide ten- 
sion, organic acid radicals, accumulates as a result of excessive catabolic 
activity in such an environment and probably plays some minor réle in 
the ‘‘radiation sickness’’ after absorption of these acid products. A 
slight shifting of acid base equilibrium in the blood after radiation of 
cancer patients would be expected; that this should be of short duration 
and quickly corrected by a mobilization of alkali reserve would also be 
expected under physiologie conditions. An overeorrection, by the mobil- 
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ization of more alkali than necessary to just balance the acid bodies 
absorbed, would also be expected to take place under physiologic con- 
ditions. This is exactly what Hirsch and Petersen't found to be true by 
careful experiments, using the gas chain method to obtain the hydro- 
genion concentration values of the blood of cancer patients before and 
after radiation. 

The conclusions and elinical significance to be drawn from these 
observations are: (1) Patients with carecinomata free from necrosis 
and of limited extent called localized and borderline cases may be given 
the total radiation dose within the shortest time possible. (2) Patients 
with extensive and necrotizing carcinomata should be treated with frac- 
tional doses at stated intervals. We may apply at the first sitting a 
dose which will arrest the bleeding and discharge, and temporarily stem 
the further growth of the carcinoma. As soon as the patient has passed 
the period of the radiation intoxication the rest of the dose may be 
applied. We thus ameliorate the distressing symptoms and stormy 
course of the radiation intoxication. (3) Patients with extensive ear- 
einoma filling the small pelvis, having large necrotizing masses and 
sausing advanced cachexia should not be subjected to radiation treat- 
ment: They cannot be benefited in the slightest degree and we only 
hasten the inevitable fatal end. (4) Reeurrences oceurring after the 
application of a correctly gauged radiation dose should not be retreated. 
Such patients have become radiation fast. A useless repetition of the 
treatment must effect a distrust in an otherwise valuable treatment. 


TABLE V 


: SERA 45 MINUTES| SERA 24 HOURS | site 
SERA BEFORE ADD } 


AFTER ADDING AFTER ADDING DIFFER- 
ING TO TISSUE TO TISSUE TO TISSUE | ENCE 
READING N.D. READING N.D. | 
normal sera 61.5 | 1.35076 | 61.5 | 1.35076 | 61.8 1.35088 | 12 
Mrs. A.C 56.4 1.34888 | 56.4 1.34888 | 56.4 | 1.348888} 0 
Carcinoma of ITI 55.8 1.34865 | 55.8 1.34865 55.8 | 1.34865 0 
cervix uteri IIT, 55.15 | 1.34842 | 55.15 | 1.34842 | 55.1 1.34840 | -2 
IV 96.2 1.34880 56.2 1.34880 56.4 1.34880 +8 
Mrs. T. I 58.0 | 1.34947 | 58.0 | 1.34947 | 58.1 | 1.34950 | +3 
Carcinoma of IT 56.2 1.34880 | 56.2 1.34880 | 56.5 1.34891 | +11 
cervix uteri Ill} 57.1 1.34914 | 57.1 | 1.34914 | 57.6 1.34932 | +18 
IV 
Mrs. B.-~—SdrCd@A 63.4 1.35147 | 63.4 | 1.35147 | 63.4 1.35147 0 
Careinoma of IT 
right breast TII| 62.0 1.35095 | 62.0 1.35095 | 59.5 1.35103 +8 
IV 
Mr. B. IT | 55.0 | 1.34836 | 55.0 | 1.34836 | 55.0 | 1.34836 | 0 
Carcinoma of II 
left ear TIl 54.6 1.34820 54.6 | 1.34820 54.8 1.34828 | +8 
IV 
Mrs. H. ——~F | 60.4 1.35036 | 60.4 | 1.35036 | 60.4 | 1.35032 | -4 
Carcinoma of TI 59.3 1.34995 59.3 1.34995 59.7 1.35010 | 415 
eervix uteri TIl} 59.5 1.35002 59.5 1.35002 | 59.8 1.35024 | +22 
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Table V gives in condensed form the results obtained by using 
the Freund-Kaminer reaction on the serum of carcinoma patients treated 
with radium and roentgen rays. The Roman figures on the margin 
designate the time in relation to the treatment that the serum was ob- 
tained: (I—before treatment; II—twenty-four hours after treatment; 
III—seven days after treatment; [V—four weeks after treatment.) 

The technical difficulties encountered in the refractometric Freund- 
Kaminer reaction are so great that the use of this reaction is limited in 
iis value. Outside of the usual precautions for such refractometric 
work, the repeated handling of the sera under strictly sterile conditions 
is very difficult. All experiments were run in triplicate. All readings 
made upon sera that showed cloudiness or bacterial growth upon sub- 
culture were eliminated. 

An examination of the cases reported upon will show a gradual change 
toward normal serum reaction after treatment with radium and roent- 
gen rays. This is the same as has been observed by other authors after 
surgical removal of malignant growths. 

This report is a preliminary publication upon this subject. The 
chemical study of the blood is now being continued, and will be ex- 
tended to a careful metabolic study of the patients treated with radia- 
tion. The Freund-Kaminer reaction is also being extended to include 
the patients studied from the above mentioned standpoint. 


SUMMARY 


1. ‘Radiation sickness’’ is caused by the absorption of autolytic 
products from the degenerative areas of the tumor mass. This intoxi- 
cation is an example of a ‘‘nonspecific’’ reaction. 

2. The sera of patients with carcinoma become carcinomalytic after 
treatment with radium and roentgen rays, as evidenced by the Freund- 
Kaminer reaction. 


3. The results of the chemical and serum examinations of the blood 
of carcinoma patients would indicate that patients with extensive and 
necrotic eancer tumors should be subjected to radiation therapy with a 
great deal of caution, using preferably a fractional interval method to 
prevent severe radiation intoxications. Patients with advanced ear- 
cinomata should not be subjected to radiation therapy. 
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MENINGEAL HEMORRHAGES OF THE NEWBORN AND THEIR 
REMOTE CONSEQUENCES* 
By GorpoN, M.D., PHILADELPHIA, PA. 


ROM the very onset of embryonic life up to the period of birth, 

the fetus is exposed to multiple damaging influences which have 
a direct bearing upon the growth of its central nervous system. Le- 
sions of the latter may be numerous and various with regard to their 
localization, extent, and depth. They are apt to compromise the 
cerebral functions not only at the time the damage is done but espe- 
cially during later development of the nervous system. If the infant 
survives, infirmities are seen not only in the sensori-motor sphere but 
also and particularly in the mental faculties in which a definite defect 
is manifest. Among all the multiple facts which are apt to lead to 
such consequences, only meningeal hemorrhages at birth will be dis- 
cussed here. 

During birth hemorrhages may occur at different levels, either 
within the nervous tissue itself or close to the cranium. In the latter 
ease the blood may be located between the bone and its periosteum 
(cephalhematoma), between the periosteum and the dura, or else 
beneath the dura. 

In order to understand the mechanism of formation of hemorrhagic 
foci, a brief account of the anatomic arrangement of the membranes 
with their vascular supply is necessary. 

The dura mater consists of two layers, an inner and an outer. The 
outer, which is the periosteal membrane, sends septa into the cranial 


*Read, by invitation, at meeting of the Philadelphia Obstetrical Society, October 


12, 1923. 
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cavity accompanied by venous sinuses. They are the falx cerebri, 
which encloses the superior and inferior sagittal sinuses, also 
the straight sinus along the line of junction of the base of the 
falx with the tentorium, the tentorium cerebelli with the transverse 
and superior petrosal sinuses and the falx cerebelli with the occipital 
sinus. The septa are in certain places reinforced by aggregation of 
fibrous bands which enable the head to withstand the great strain in 
delivery. 

During a difficult labor the frequent changes in the shape of the 
head and the excessive tension overstretch the septa and tears follow 
which may be complete or incomplete, unilateral or bilateral. When 
the tentorium cerebelli is involved, the tear is usually found below 
its junction with the falx. When the falx cerebri is damaged, the 
tear occurs at the level of its middle two-thirds. Holland' found in 
a series of 167 cases tears in tentorium in 48 per cent and in all of 
the latter subdural hemorrhages. The fine blood vessels and the large 
vein on the border of the small circumference of the tentorium may 
be the sources of hemorrhage, although the usual origin is in the 
tributaries of the vein of Galen received from the cerebellum and 
midbrain and from the cerebellar veins entering the straight sinus. 
The experimental investigations of Holland prove this contention 
conclusively. These tributary veins are stretched between the fixed 
point of the Galen vein and the fixed cerebellum. During the exces- 
sive tension in difficult labor the apex of the tentorium is drawn up- 
wards and consequently the vein of Galen is twisted at its entrance 
into the sinus: an enormous distention of this vein and of its tribu- 
taries follows. On the other hand the cerebellum is at that time 
pressed down into the posterior fossa by the undue pressure of the 
occipital lobes of the brain. Under such cireumstanees the fine veins 
tributary to the Galen vein as well as the cerebellar veins entering 
the straight sinus rupture. 

Over the surface of the cerebral hemisphere similar subdural hem- 
orrhages may occur during difficult labor, and it is particularly in- 
tense in breech presentations. A common form of such an occurrence 
is between the layers of the falx cerebri, although less frequent than 
in tentorial cases. Occasionally there may be a hemorrhage at the 
base of the brain. Rarely does the pia arachnoid tear but in such 
cases small hematomata occur. Ventricular hemorrhages, although 
rare, may nevertheless occur from extreme distention of the fine veins 
of the choroid plexuses. 

The seat of hemorrhages is of importance. In the tentorial cases, 
for example, even a small blood effusion beneath the tentorium would 
be of graver consequence than one on its surface however large it 
may be. Tears in the tentorium cerebelli are the most common and 
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those of the falx cerebri are rather rare, and in the majority of cases 
to be found in association with tears in the tentorium. 

In considering the causation of meningeal hemorrhages it is ex- 
tremely important to bear in mind the immediate and the predispos- 
ing factors. Infections and intoxications in utero may be the direct 
cause, but the most frequent one is traumatism during labor, extrac- 
tion of the head in breech eases, forceps delivery for contracted pel- 
vis, presentation of the face or forehead. Tearing of the tentorium 
has been found in about 70 to 75 per cent of dead fetuses delivered 
by the breech. Holland, however, believes that in such cases the 
tentorial condition was due to rapid delivery after version, but if 
breech delivery is properly managed, there should not be sufficient 
intracranial tension to produce tearing of the tentorium. The same 
view can be applied to the cases with transverse presentation. Cir- 
culatory interference in the umbilical cord, and congenital malfor- 
mations of the central nervous system are also not infrequently the 
cause of intracranial hemorrhages. 

The frequency of meningeal hemorrhages in the newly born can be 
noted in the statistics of G. Hedren of Stockholm,? and of Cruick- 
shank.* The former examined 700 infant cadavers and found intra- 
eranial hemorrhages in about 9.28 per cent. The bleeding was re- 
stricted to the meninges in nearly 84 per cent, and cerebral hemor- 
rhage accompanied by meningeal hemorrhage in others brings the 
total of meningeal hemorrhages to 90.7 per cent. Delivery had been 
spontaneous in 50 of the 65 cases, and the conditions in both mother 
and child seemed to be normal in most of the cases. In the 42 purely 
meningeal cases, the hemorrhage had been supratentorial in 32, infra- 
tentorial in 10 and both in six. An analysis of these cases leads to the 
conclusion that intracranial hemorrhages may occur with rapid and 
easy spontaneous delivery and they may occur without fractures. 

In Cruickshank’s account of 200 cases one finds an incidence of 
65 eases which showed meningeal hemorrhages of a gross character. 
In 25 eases there was meningeal hemorrhage associated with hemor- 
rhage into the viscera. 

Clinical Manifestations —Meningeal hemorrhage is more frequently 
suspected than actually determined during life. Death may ensue in 
a few hours following the meningeal hemorrhage, but if the infant 
survives, one observes a state of apparent collapse, cyanosis, low tem- 
perature, convulsions in the subsequent days, circulatory and respira- 
tory disturbances, various palsies and contractures. When the infant 
further succeeds in overcoming the immediate effect of the bleeding 
the above stormy symptoms gradually subside and the child enters 
into a chronic state of physical and mental inferiority with a crippled 
central nervous system. Diplegia, hemiplegia, spastic paraplegia, con- 
tractures, athetosic or choreiform movements, convulsive phenomena, 
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amaurosis, mental deficiency or debility of various degrees, constitute 
a symptom group which could be placed under one caption of ‘‘infan- 
tile encephalopathies.’’ Of course, this vast group presents various 
degrees in its extent and intensity. There are mild cases and pro- 
foundly damaged cases. From the standpoint of intellectual devel- 
opment the child may be an idiot or an imbecile or may present only 
a slight degree of mental arrest of development. It all depends upon 
the hemorrhage and upon the facility with which the blood may be 
absorbed or otherwise removed. 

The eneephalopathies may be early or precociously diffuse, which 
leads to idiocy; they may be late or delayed, circumscribed and fre- 
quently slight which in adult life will be manifested in but slight 
disturbances of intelligence. The arrest of intellectual development 
will be especially pronounced and less amenable to improvement in 
those cases which through hereditary factors are inevitably predis- 
posed to, and prepared for, disturbances or anomalies of cerebration. 

A brief physiologic consideration is warranted: 

At birth the cells of the central nervous system are fully developed. 
As to the nerve fibers, full growth is present only in those which con- 
trol reflex movements, circulation, respiration, and nutrition. The 
nervous mechanisms of the spinal cord and medulla alone are fune- 
tionating at that period of life. On the other hand the fibers origin- 
ating in the frontal, rolandic, occipital, parietal, temporal regions of 
the brain, as well as the projection and commissural fibers, become 
myelinated only some time after birth. It is therefore evident that 
early symptoms will be only those which are in relation to the physio- 
logic function of the medulla and spinal cord, but manifestations 
depending upon the function of various portions of the brain will be 
in evidence ulteriorly and for the above reasons will remain perma- 
nent. If we add the compression of the convolutions exercised by 
the blood, also the possibility of breaking up of the cerebral tissue 
and infiltration of the latter with the blood, the physiologic damage 
is then easily conceived. 

A brief description of the several clinical varieties may be helpful 
for a full understanding of hemorrhagic possibilities. 

1. Cerebral Diplegia.—Two important subvarieties should be con- 
sidered, one the classical Little’s disease, in which there is a spastic 
paraplegia of the upper and lower extremities, the spasticity being 
more pronounced than the paralysis, but in which there are no con- 
vulsive phenomena and the intelligence is preserved. Improvement 
is a common occurrence. This form is fundamentally of agenesiec or- 
der and due to a congenital insufficiency of the pyramidal tract. 
Premature birth is the original cause. 

The second variety is due to destructive lesions of an inflammatory 
or traumatic origin from a difficult delivery. Here the motor areas 
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as well as other portions of the cortex, are usually involved, thus pro- 
ducing besides spasticity and paralysis also serious convulsive phe- 
nomena and disturbance of intelligence. The condition is persistent. 
The clinical picture of the last form of cerebral diplegia will vary 
according to the predominance of involvement of different areas. 
The association of intellectual phenomena with paralysis and spastic- 
ity of the limbs indicates a lesion in the frontal and rolandie areas. 
Here one or the other may predominate but the presence of epilepti- 
form manifestations is always an unfavorable condition for the intel- 
lectual development and in all such eases the mental deficit is much 
pronounced. Athetosic and choreie movements are also frequently 
observed in this variety of diplegia. 

An interesting feature of the intellectual status in the first variety 
of diplegia deserves special mention. There is a striking discord be- 
tween the appearance of the little patients and the real state of intel- 
ligenee. At first glance the difficult speech and the expression of the 
face with the mouth open may suggest a low mental state, but an 
actual test and close observation of their behavior and of their rela- 
tion to the environment will reveal an integrity of intelligence. 

The difference consequently between the two forms of diplegia is 
fundamental and its second variety is by far more serious than the 
first. Since it is due to obstetric traumata, the danger of meningeal 
hemorrhages in difficult labor, cannot be overestimated. 

2. Cerebral Hemiplegia—Should the hemorrhage be limited to one 
hemisphere, hemiplegia with all its characteristics will be the result. 
In almost all such eases intellectual deficiency is more or less pro- 
nounced; all degrees between ordinary mental arrest and idiocy are 
observed. The inequality and irregularity in the intellectual deficit 
are due to the great variation in the extent and intensity of the lesions 
in one hemisphere. As to the hemiplegia itself, it differs from that in 
an adult, as, in addition to the paralysis, there is considerable lack 
of development of the affected limbs; they are small not only with 
regard to the musculature but also to the bony tissue; there are per- 
manent contractures with secondary deformities, hemiathetosie and 
hemichoreic movements, also frequently aphasia is absent in cases of 
right hemiplegia. 

Not infrequently alongside and in place of complete or incomplete 
intellectual obliteration other spheres of sensory-psychie activity are 
developed, but close analysis will reveal that the latter are only of a 
purely reflex character, are automatie and lack in associative integra- 
tion, and therefore lose all psychie value. 

3. Double Athetosis and Athetoso-Choreic Movements.—Encephal- 
opathies in infants may be manifested by a more or less marked deficit 
in the intellectual sphere and aceompanied by bilateral motor phe- 
nomena in the form of chorea or athetosis. Here again various de- 
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grees of involvement may be present; there are cases with very slight 
disturbances in the psychie sphere, in which on the contrary the 
motor manifestations are most conspicuous. There are cases in which 
the two conditions are reversed. They are all observed in infants in 
which instrumental deliveries were done. 

The three forms of encephalopathies described are the extreme and 
gross types. There are many intermediary forms which depend upon 
the portion of the brain affected by the meningeal hemorrhage. Thus 
any portion of the rolandie area may be affected; the centers of the 
leg, arm, or face, lips, tongue may be individually compressed. There 
are cases with a minimum of diplegia; cases with pseudobulbar mani- 
festations; speech defects showing involvement of the speech centers, 
motor or sensory; exclusive mental defect indicating an involvement 
of the frontal lobes; persistent and frequent epileptiform convulsions 
in which particularly the mental development suffers the most, and 
finally there may be cases with unilateral or bilateral cerebellar man- 
ifestations, the so-called cerebellar hemi- or diplegia types, in which 
cerebellar manifestations alone are conspicuous. 


CONCLUSIONS 


On the preliminary pages it was mentioned that the causes of men- 
ingeal hemorrhages are principally the tearing of the membranes due 
to overstretching, and rupture of the blood vessels. To produce a 
tear means the existence of great cranial stress. Since the latter is 
frequently the result of protracted, difficult labor, where instrumental 
delivery is practiced, the obstetrician must bear in mind that the 
force used in foreeps application is not to be excessive or not to be 
applied to the wrong diameter of the head, as for example the antero- 
posterior. In the latter case the vertical elongation of the head is 
more than anything else apt to cause overstretching and tearing of 
the meninges. The forceps is a useful instrument which in many in- 
stances has been responsible for saving lives, but it may also be 
responsible for injuries to fetuses leading to consequences which have 
a great bearing upon the later physical and mental development of 
the child. 

The preventive aspect of the subject under discussion lies in the 
consideration of all forces that are liable to lead to tearing of the 
meninges and of the blood vessels. Wrong presentation and position 
of the fetus, all other causes of difficult: labor, prolapse of umbilical 
cord, the use of instruments or various manipulations in the delivery 
of the fetus. are all factors, whose réle cannot be overestimated in the 
production of cerebral hemorrhages and of tearing of the meninges. 
Besides the preventive phase let us consider briefly the therapeutic 
aspect of meningeal hemorrhage. With a certain degree of possible 
errors supratentorial hemorrhages, generally speaking, present a some- 
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what different clinical picture from the infratentorial type. In the 
former the blood spreads over the hemispheres of the cerebrum; in 
the latter over the hemispheres of the cerebellum but also into the 
medulla. In the former the blood cannot go beyond the lower sur- 
face of the tentorium; in the latter the blood reaches the subarachnoid 
space and may extend into the spinal canal. 

For these reasons in the supratentorial hemorrhage at birth one 
finds a bulging fontanelle and a group of nervous phenomena, such 
as sleeplessness and great restlessness, convulsive seizures, and the 
condition persists. In the infratentorial cases there is considerable 
depression, apathy, somnolence, early cyanosis, vasomotor and respira- 
tory manifestations, and rigidity of the neck muscles. In view of the 
anatomic differences, respiratory and other bulbar disturbances will 
not be observed in the supratentorial cases. Cyanosis is late and, 
when it does appear, is not pronounced in the supratentorial hemor- 
rhages, but is early and very much pronounced in the infratentorial 
eases. The anterior fontanelle bulges early in the supratentorial, but 
slowly in the infratentorial cases. 

For the anatomic reasons just mentioned, in infratentorial cases 
lumbar puncture may be of considerable benefit. Advocated first by 
Devraigne* he was rapidly followed by others, and favorable or very 
satisfactory results have been reported in the literature. Frequently 
the withdrawal of spinal fluid needs to be repeated. In some cases, 
as in that of Lippman,® one puncture may suffice. His patient pre- 
sented convulsions, cyanosis, and rigidity. As the convulsions in- 
creased in intensity, Lippman removed 25 ¢.c. of bloody spinal fluid 
and complete recovery followed. In Green’s® case there were convul- 
sions, cyanosis, and apnea. Four punctures were made and 5 cc. of 
bloody spinal fluid were removed each time; all the symptoms cleared 
up. J. M. Brady’ has recently reported very favorable results from 
lumbar punctures and removal of some spinal fluid. In the supra- 
tentorial cases lumbar puncture cannot be of special avail as the 
blood cannot reach easily the subarachnoid cavity. Surgical therapy 
is almost the only resort. Early craniotomy is directly indicated. 
Favorable results from the very nature of the condition can be ex- 
pected only when an operation is performed very soon (within a few 
days) after birth. After the clot has already produced damage to 
the cortical tissue, no relief can be expected. Cushing (Surgery of 
the Head), who obtained four complete recoveries in nine eases, is of 
the opinion that no hesitation should exist in operating on such young 
infants in view of the fact that the newborn can withstand cranial 
better than any other surgieal operation, that much less traumatism 
is created by an operation than by the passage of the head through 
the pelvis during birth. Cushing claims that with proper hemostasis 
and proper preservation of the body temperature during the opera- 
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tion, the possibility of surgical success is assured. In his fatal cases 
he found extensive extravasation over entire hemispheres; the pa- 
tients were in a dying condition. Not too much, he counsels, should 
be attempted at one sitting, and a secondary intervention is advisable. 

Henschen® advised in the supratentorial cases, aspiration of the 
eranial subdural space which should be followed by an _ ineision 
through the coronal suture. J. M. Brady” suggests in the supraten- 
torial eases to perform first a lumbar puncture and immediately after- 
wards to make an incision below the parietal suture. It seems logical 
that in all cases indicating increased intracranial pressure at birth, 
before a definite localizing diagnosis is made, lumbar puncture should 
be resorted to at once, since in the infratentorial group it is of definite 
therapeutic value, and in the supratentorial cases the diagnosis may 
be promptly established. 
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REPORT OF A CASE OF ACQUIRED ATRESIA OF THE 
VAGINA AND THE OPERATIVE RESULT* 


By HERMANN Grab, M.D., F.A.C.S., New York 


(Attending Surgeon, Woman’s Hospital.) 


CQUIRED atresia of the vagina from caustics, applied as a thera- 
peutic measure, is very rare. The following case recently came 
under my observation. 


Miss V., aged twenty-seven, consulted her physician about a leucorrheal dis- 
charge prior to her sailing for an extensive trip. Her physician told her that, as 
there would be no opportunity for a course of treatment he would make one strong 
application, the effects of which would wear off by the end of her ocean voyage. 
Her physician made the application and she was immediately seized with great 
pain and had to go to bed. She suffered great pain all night and the next morning 
went aboard the ship on which she was sailing. During the entire ocean trip 
she remained in bed and was in constant pain. On landing she was sent to a 
hospital in London, where a diagnosis of carcinoma of the cervix was made and a 
specimen was taken for examination and was reported negative. Under local treat- 
ment and irrigation she improved rapidly and in ten days was able to leave the 


hospital. There was no further vaginal discharge and she considered herself re- 
covered. 


*Presented at a meeting of the New York Obstetrical Society, October 9, 1923. 


470 THE AMERICAN 


JOURNAL OF OBSTETRICS AND GYNECOLOGY 


cere 


Fig. 1.—Atresia vagina. 


Scar tissue in front of cervix uteri. Right hand figure 
shows side view. 


Fig. 2.—A, Shows incision in scar tissue; B, cervix uteri grasped with volsellum; 


C, cervix encircled by scar tissue. 
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When her next menstrual period came around she was taken with severe ab- 
dominal cramps but no flow occurred. This continued for six months. Previously 
her menstruation was perfectly normal. During August, 1923, she was obliged to 
go to bed for five days, with more pain than during the previous five months. She 
went to Paris and at the American Hospital was told that the only thing for her 
to do was to submit to a hysterectomy. She then came home and presented her- 
self to me for examination. The latter revealed a short vagina with a complete 
atresia at the upper third; the cervix could not be palpated; the uterus appeared 
to be enlarged and the adnexa appeared to be normal. Further inquiry brought to 
light the fact that the patient had nitric acid applied to the uterus and cervix. 
The atresia was the result of this application. 

The patient was sent to the hospital and under anesthesia the scar in the vault 
of the vagina was incised. Immediately about four ounces of dark blood escaped, 
evidently retained menstrual blood. The problem was how to prevent the recur- 
rence of this atresia, and the thought came that if the cervix, after it was dug out 
of the adhesions, could be pulled down sufficiently so that normal mucous membrane 
could be sutured around it like a cuff a subsequent atresia will be prevented. 
Accordingly the incision was enlarged and the cervix dug out of its adherent posi- 
tion and pulled through the incision in the scar of the vagina. The vaginal mucous 
membrane was then sutured to the cervix. The cervix was red and denuded of its 
mucous covering. The wound healed and the cervix became covered by an epithelial 
lining and the patient had one scanty menstruation. The drawings show the steps 
of the operation. 


Forty EAST FoORTY-FIRST ST. 


HEMATOCOLPOS IN A CHILD OF SIX WEEKS* 


By G. L. Moencu, M.D., New Ciry 
(Assistant Professor of Gynecology, Post Graduate Medical Schcol and Hospital, 
New York City.) 


ECENTLY I was ealled to see a child of six weeks (L. K., Borough of 
R Brooklyn, 1923, No. 2298, Office of the Chief Medical Examiner of the City 
of New York) found dead in bed at 6 A. M. by her mother who thought she had 
crushed her as there was bloody froth at the baby’s mouth. The mother had given 
the baby the breast two hours before death but the child had not nursed well. There 
was no history of cough, fever or any illness. Urine and feces had been normal; 
the infant had always been weak and had cried only feebly. 

The autopsy showed a fairly well nourished, apparently perfectly normal, white 
female child about six weeks old. External signs of violence were absent. The 
heart showed a large patent foramen ovale. The lungs weve firm, small and pink 
and not fully expanded. There was marked pulmonary edema. The peritoneum 
of the anterior wall of the lower abdomen was smeared with old tarry blood. The 
left ovary was normal for the age of the child; the right one, however, was com- 
posed mainly of a cyst about the size of a large pea filled with old blood. The 
uterus measured fifteen by eight by five millimeters and was set on a round cystic 
mass the size of a golf ball which proved to be the dilated, but otherwise normal, 
vagina filled with old blood. The hymen was imperforate; the cervix slightly 


*Presented to the New York Pathological Society, Oct. 10, 1923. 
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eroded. The interior of the uterus was clean; the endometrium that of a child of 
six weeks. There were no evidences of hemorrhage anywhere else in the body and 
the rest of the autopsy was negative. 

Microscopie sections simply corroborated the gross findings; the right ovary 
showed the hemorrhagic cyst which had no lining; the rest of the ovary was like 
that of any infant as was also the left ovary. The tubes were normal and did 
not contain any blood; the vagina was normal. 

Diagnosis —Congenital atelectasis of the lungs; pulmonary edema; patent 
foramen ovale; hemorrhagic cyst of right ovary; hematocolpos; erosion of cervix. 

It is difficult to arrive at any definite conclusions about this case. I believe there 
are two possibilities to consider; one is precocious menstruation, the other, an 
acute inflammation with hemorrhage. While it is true that infants sometimes have 
a bloody vaginal discharge soon after birth, this is hardly ever more than a slight 
amount of bloody mucus. A definite hemorrhage, such as was present in this case, 
does not occur, but of course is within the range of possibility. However, if we ac- 
cept precocious menstruation as an explanation here we must also assume that, 
after the hemorrhage occurred, degeneration of the endometrium and restitution to 
that ordinarily found in the infant took place as no signs of precocious endometrial 
development were found at the time of death. Nevertheless, the hemorrhagic cyst 
in the ovary would favor such an interpretation. 

The second possibility, that of an acute inflammation, seems less probable. We 
would have to presuppose an acute vaginitis accompanied by hemorrhage and by 
extension into the right ovary. The only support for this hypothesis is the fact 
that a number of pathologists claim that an imperforate hymen is never congenital 
but always due to an inflammation. 

I do not believe that the slight congenital erosion of the cervix, present in the 
case, can in any way be made responsible for the hemorrhage. A hemorrhagic 
diathesis likewise seems improbable as no lesions indicative of such a condition 
were found. 


THIRTY EAST FIFTY-EIGHTH STREET. 
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Society Transactions 


THE AMERICAN ASSOCIATION OF OBSTETRICIANS, 
GYNECOLOGISTS AND ABDOMINAL SURGEONS 
THIRTY-SIXTH ANNUAL MEETING 
PHILADELPHIA, PA., SEPTEMBER 19-21, 1923 
(Continued from March issue.) 


Dr. Asa B. Davis, New York, N. Y., read a paper on Extraperitoneal 
Cesarean Section. (For original article see page 373.) 


DISCUSSION 


DR. JAMES A. HARRAR, New York Crry.—This is an operation which every 
one who performs cesarean section frequently should know because it is some- 
times of distinct value. Every now and then there will be cases that demand such 
an operation. The deseription sounds rather elaborate, but in the perform- 
ance of it, it is interesting to see how easily one can dissect through the areolar 
tissue with fingers and come upon smooth purplish surface of the uterus ready 
for incision. There is very little cutting done after the abdominal wound is open, 
until the surface of the uterine muscle is reached. 


DR. OTTO H. SCHWARZ, St. Louis, Missouri.—The time this operation re- 
quires is, I think, of great importance. The cases in which the operation seems 
applicable have already been subjected to the strain of a prolonged labor, traumat- 
ism, and in some instances, an anesthetic, and therefore are notably poor surgical 
risks, 

The remarkable results obtained in a series of sixty-four cases at the Johns Hop- 
kins Clinie reported by Harris, in which hysterectomy was done, resulted in only 
three deaths, and none was due to peritonitis or bacteremia. I feel that this method 
of dealing with these eases, offers, by far, the best prognosis for the mother. 


DR. JOHN O. POLAK, Brook_tyn, NEw York.—Extraperitoneal cesarean sec- 
tion is of particular interest to me as I happened to have had the opportunity 
of assisting my predecessor, Prof. Jewett, in one of the cases referred to by Dr. 
Davis. I had not seen the operation again until I saw Dr. Davis do it. The 
whole point, it seems to me, rests upon whether the patient is potentially infected 
or not. There is no cesarean section, flap operation, Doederlein operation, or the 
rehabilitation of the old Thomas operation, that will save the infected patient. 
I think Dr. Davis will agree with me in this. There are some eases, I can con- 
ceive, where the handling has been such, though we have no definite evidence of 
infection, but where extraperitoneal delivery offers the safest route. We have, 
of course, in Brooklyn, been doing a modification of the Doederlein operation, 
the so-called double flap operation of Beck. In this way we have avoided a pos- 
sible leakage. Patients who have undergone cesarean section die from two causes, 
aside from hemorrhage, either from a spreading peritonitis, or a general infection. 
No operation, save hysterectomy, will prevent a general infection. The flap opera- 
tions will prevent leakage and general peritonitis. 
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DR. ABRAHAM J. RONGY, New York City.—I think Dr. Polak is right, 
when he states that if infection has set in, no matter what operation one does, 
the patients usually die. I have come to the conclusion that no matter how long 
a woman has been in labor, as long as she has not been traumatized by instruments, 
I will take a chance with a classical cesarean section. If the woman has been in 
labor for forty-eight hours or longer, and she is brought into the hospital slightly 
traumatized from instrumentation, with a torn cervix or vagina, and the baby is 
alive, pubiotomy is the operation of choice in those cases. I reported before this 
Association twenty-seven cases of pubiotomy, of which I personally did sixteen, 
and saved all the mothers, with a mortality to the children of 27 per cent. When 
the disproportion is out of proportion, pubiotomy must be eliminated; I feel that 
in such cases craniotomy is indicated, because these patients have a better chance 
by craniotomy than by any kind of cesarean section you may perform. 

We must take into consideration the secondary results of such operations, al- 
though personally I have had no experience with the particular operation described 
by Dr. Davis. If a patient once gets a hernia along Poupart’s ligament, there 
is no way of repairing it and that woman will have a hernia the rest of her life. 
What happens, if the woman should become pregnant again and has a hernia in 
the lower portion of the abdomen, which cannot be supported or corrected? The 
older one becomes, and the more one sees of neglected cases of labor that call 
for operation, the more one realizes that any operation, which will keep the woman 
in the operating room the shortest length of time, should be the operation of 
choice. Occasionally we may sacrifice a badly damaged baby for the sake of the 
mother. 


DR. HUGO O. PANTZER, INDIANAPOLIS, INDIANA.—We all have been im- 
pressed with the unfavorable results following cesarean section in infected cases. 
Sodium salicylate, as an antiseptic remedy, has powerful effect not yet sufficiently 
recognized by the profession. I had the virtues of this remedy most vividly im- 
pressed upon me while in attendance on the von Jacksch’s clinic at Vienna, in 
1885. A postparturient woman was presented who had developed grave sepsis 
and, latterly pyothorax, in the obstetric division of the All gemeine Krankenhaus. 
She had been taken first to the surgical division, but there was referred to the 
internists’ division because the surgeons said they did not operate on dying 
women. The patient showed a temperature of 104°, fleeting pulse of 180, comatose 
condition with wild ecarphologia, very dry skin and tongue, the latter, it seemed, 
in danger of breaking, as it wagged against the teeth in a muttering delirium. 
The case seemed absolutely hopeless. Much to my surprise von Jacksch said, ‘‘We 
will give this patient fifteen grains of sodium salicylate hourly, until eight doses 
are given, thereafter one-half that dese every four hours,’’ and, concluding, 
‘*when you return tomorrow our patient will have a moist skin, clear sensorium, 
and will be asking for food and drink.’’ 

Wood, our authority in Materia Medica in those days, taught that sodium salicy- 
late should be given in very small doses, it being a very dangercus remedy. I 
looked for nothing good to come to our patient. However, to my surprise, von 
Jacksch’s prophesy came true. Since then I have given this remedy extensively, 
with ever increasing confidence. In quite a number of cases like these under con- 
sideration by the essayist I have done cesarean section after large doses of sodium 
salicylate had been given, preferably by rectum, and have had most remarkable 
recoveries. 


DR. JAMES F. BALDWIN, Co.umsus, On10.—I would like to say a word in 
regard to the original Porro operation in these eases. I performed the first Porro 
operation in Ohio, the third successful one in the United States. The operation 


was 


wo! 
diti 
tub 
mat 
mol 
wer 
ect 
(su 
bab 

bro 
$001 
sup 


eSsi 


] 
rier 
rat] 
imn 
Inis 

] 
eig] 
see 
she 
fou 

( 
velc 
wha 
imp 
died 
mus 


east 
wol 
wit] 
ton 
I 
clas 
day 
at 
tha 
six 
of 
diffi 
Dr 
] 


AM. ASSN. OBST., GYNEC. AND ABD. SURG. 475 


was done a good many years ago at two o’clock one morning in a cellar. The 
woman had an infantile pelvis. The child was alive, the patient’s general con- 
dition was not bad, but the surroundings were very bad. I carried out a typical 
Porro operation, brought the uterus out, transfixed it at the cervix, put a rubber 
tube around, cut the uterus off, and closed the incision around the stump. She 
made a beautiful recovery, and died only a few years ago. The baby lived several 
months, dying of some acute throat trouble. I have had a number of cases that 
were septic, have operated on them, removed a living child, and made a hyster- 
ectomy, panhysterectomy if the cervix was bad, and supravaginal hysterectomy 
(subtotal) under other circumstances. These women have all recovered, with the 
babies alive. 


I noted with a great deal of interest the laparoelytrotomy operation when 
brought out by Dr. Thomas, but it did not impress the profession favorably and 
soon lapsed into innocuous desuetude. I would rather do a panhysterectomy or 


supravaginal hysterectomy, or even a Porro operation, than do the operation the 
essayist has described. 


DR. DAVIS (closing).—I have employed this technic in a class of cesarean 
cases in which we have very good reason to believe that the classical operation 
would have proved fatal. Dr. Polak states truly that in cases generally infected 
with vigorous strains of virulent bacteria, the patient is not rescued by extraperi- 
toneal or intraperitoneal section nor by the Porro operation. From experience 
I am convinced that, had these twenty-eight cases reported, been delivered by 
classical cesarean section, nearly all of them would have died within the first few 
days. The technic is difficult and intricate. There may be a simpler way to arrive 
at equally good results in presumably infected cases. I believe that it is a method 
that is worth while. Twenty-six of the twenty-eight cases recovered. At least 
six of these women have since borne children, two died. One was undoubtedly 
of the type referred to by Dr. Polak. The other died from pneumonia plus a long 
difficult labor and a severe operation. 


Dr. JoHN O. Potax, Brooklyn N, Y., read a paper entitled Is Cesarean 
Section Justifiable in Ablatio Placentae? (lor original article see 
page 384.) 


DISCUSSION 


DR. ABRAHAM J. RONGY, New York Ciry.—I have not had as much expe- 
rience as Dr. Polak in dealing with cases of ablatio placentae, but I have had some 
rather tragic experiences. There is no question that these tragic cases require the 
immediate opening of the abdomen, for the reason that very many of them are 
mistaken for spontaneous rupture of the uterus. 


I have had two cases in the last two years. One was a woman in labor forty- 
eight hours without progress. The family physician telephoned for me to come and 
see the patient, saying that she required cesarean section. When I saw the patient 
she was in shock, and I thought the uterus ruptured. I opened the abdomen and 
found spontaneous rupture of the uterus with the placenta bleeding. 

Only recently I had another patient, in the fifth month of pregnancy. She de- 
veloped pain in the abdomen and went into shock. For a while I did not know 
what was the matter with her; I could not make out a tumor. When she did not 
improve, I opened the abdomen and found spontaneous rupture of the uterus. She 
died. Not only does a ease of ablatio placente require cesarean section, but we 
must consider it as an acute abdominal condition with the possibility of spon- 
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taneous rupture of the uterus, and if we can act early we will save a number of 


patients. 


DR. OTTO H. SCHWARZ, St. Louis, Missouri.—Dr. Polak cites a case in 
which there was extreme torsion of the uterus, and that this was the primary factor 
in this case is quite apparent from the picture. However, I do not believe that 
is a common cause of ablatio placentae. The underlying condition is a sudden 
rupture of some vessel of small or large size, and therefore I feel the term utero- 
placental apoplexy is the term which should be applied to this lesion in preference 
to the term ablatio placentae. 

In a recent study which I have previously mentioned, I have noted in a few 
eases of toxemia that vessel changes occur analogous to the changes which are seen 
after delivery, so well described by Goodall. I feel these changes are the under- 
lying condition. It is well known that in hypertension intimal changes take place 
in other vessels of the body. In the hypertension cases the intima of the uterine 
vessel showed a marked thickening with the other changes. As the degenerative 
changes advance, its wall becomes definitely impaired. These vessel changes occur 
in the spongy decidua, and with the increased pressure a rupture is very apt to 
take place. 

[ felt that smaller retroplacental hemorrhages are similarly explained. T have 
demonstrated vessels in the spongy decidua which appear to have more or less 
aneurysmal dilatation, and under such conditions, I believe rupture can easily take 
place. These changes take place as well in the veins but it is a different type of 
change, and with a rupture of such a vessel or the interference with the maternal 
blood flow, thrombosis may take place. I believe the finding of thrombosis in the 
uterine wall does not necessarily mean that it is the primary factor. 


DR. LOUIS E. PHANEUF, Boston, Mass.—I would like to mention briefly 
three tragic cases of premature separation of the placenta which came under my 
observation within a short period of time. 

The first patient was taken with a sudden pain in the abdomen while riding on 
a street car. She was brought to the hospital bleeding and in extreme shock. 
The diagnosis was made, the abdomen was opened, and it was found that she had 
ruptured her uterus in the median line. The rent was enlarged and the child 
was delivered through it. The patient was transfused immediately, and despite 
that fact died on the fifth day. The second case was one that gave a history of 
trauma; she had a partial rupture of the uterus near the median line through which 
the fetus was extracted. She recovered without transfusion and without anything 
else being done. A year and a half later I did a low cervical cesarean section 
in her case and she had an easy convalescence. <A third case came to my attention 
within two months. This woman had a pulse ranging from 140 to 150 with a 
complete separation of the placenta and a dead fetus. The uterine body was 
ecchymotie but the lower segment appeared to be normal. I did a low cervical 
cesarean section fearing that she could not stand a hysterectomy and she recovered 
without transfusion. 


DR. JAMES E. DAVIS, Detroit, MicHicGAN.—I want to further emphasize the 
points that have been placed before you, but I have found that it is a good idea 
in eclampsia to get a clear picture of the pathology. In the severe cases men- 
tioned by Dr. Polak there is a hemorrhagic condition of the myometrium, and as 
Dr. Schwarz has pictured greatly dilated vessels. In many cases there is very 
marked red blood cell extravasation, so that a cross section of the myometrium 
looks as if the entire structure were involved in the hemorrhagic process. When 
that is the case, the picture gives the indications for treatment. 
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DR. POLAK (closing).—Of the three charts I showed you, one represented 
the traumatic type. We have a large number of these cases in Brooklyn during 
the Coney Island season. This type of woman is usually leading one child by the 
hand, carrying another on her arm, and a third in her abdomen. In her endeavor 
to get on the car after lifting the oldest child on, the car is started suddenly and 
she is thrown against the seat in front of her. It is surprising how the number 
of cases of separation of the placenta increase during the summer in Brooklyn. 
That is the traumatic type. 

The second picture was one of the toxemic type, a placenta with numerous 
infarcts, while the third-slide represented the opaplastic type, with thrombosis 
in the uterine wall. 

We really do not know what changes these vessels undergo that make them more 
susceptible to rupture, but we do know there are certain cases preceded by toxemia 
which show separation of the placenta, and they are undoubtedly of the apoplectic 
type as mentioned by Dr. Schwarz. There are other cases in which there is ex- 
treme torsion of the uterus which seems to be a factor on top of the vessel 
change. 

In regard to treatment, there are some of these cases in which we can do a 
section. But where there are changes in the uterine muscles and when cut- 
ting through the uterus, we find it edematous and thrombotive it should come out. 
In the tragic case we should have a donor ready for transfusion then eventrate 
the uterus, clamp down on both broad ligaments, and start transfusion. We can 


then take as long as we want for the operation, for the patient loses no further 
blood. 


Dr. Ross McPuHerson read a paper entitled Treatment of Placenta 
Previa. (For original article see page 403.) 


DISCUSSION 


DR. EDWARD SPEIDEL, Louisvi.teE, Ky.—The subdivision of these cases into 
the two classes given by the author of the paper is an excellent one. It is surely 
more rational than attempts at vaginal examination to determine the extent of 
encroachment of the placenta on the internal os, thereby starting a new hemorrhage 
and very likely infecting the patient. 

The treatment of the condition should be based on this subdivision also, and pre- 
liminary to the treatment we should try to prevent infection by simply cleansing 
and carefully scrubbing the vagina with soap and water and use irrigation after- 
ward. With such a preliminary cleansing I have never seen infection follow vaginal 
delivery of placenta previa. The course we follow is according to this subdivision. 
If the child is nonviable the membranes are ruptured and a considerable quantity 
of the waters allowed to escape; a No. 2 Voorhees bag is then inserted through the 
cervix, and when expelled the cervix is sufficiently dilated to bring down a leg and 
allow the woman to deliver the nonviable fetus. In a case further advanced a No. 3 
bag is introduced without rupturing the membranes; the woman will have sufficient 
labor pains to force the fetal head through when the bag is expelled, if not, then 
the gloved hand is inserted, a foot brought down, and the child carefully delivered 
in order that it may live. In a case of central placenta previa, if the patient is not 
near term, say seven and a half or eight months, vaginal delivery can be effected. 


DR. ABRAHAM J. RONGY, New York City.—The cases of placenta previa 
that present themselves during the period of viability of the child, should be divided 
into two general groups;—those patients that are in labor, and those that are not. 
In eases of bleeding in the eighth or ninth month, when the cervix is not dilated 
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and rigid, we have no means of ascertaining whether the placenta previa is marginal 
or central. In other words, we are groping in the dark, and in these cases I agree 
with Dr. McPherson that cesarean section is the only operation of choice and by so 
doing we save the greatest number of mothers and a great number of babies. In 
addition, I think, every time we do cesarean section for placenta previa the uterus 
should be packed for possible hemorrhage, particularly the lower segment. In 
patients, who are two or three fingers’ dilated, we can differentiate whether the 
ease is one of placenta previa centralis or one of placenta previa lateralis, and we 
ean select the method of interference. Patients, whose hemoglobin goes down to 70 
or 60, due to bleeding, should not be meddled with, and the sooner such patients 
are delivered the better for the mother and baby. Once a woman has a hemoglobin 
of 60 or 65, due primarily to bleeding, a second hemorrhage may kill her, even if 
she loses only a small quantity of blood. 


DR. OTTO H. SCHWARZ, Sr. Louis, Mo.—I would like to ask Dr. McPherson 
whether in cases in which he does cesarean section he always transfuses before doing 
that operation and the use of the bag for the control of hemorrhage? 


DR. McPHERSON (closing).—In regard to Dr. Speidel’s remarks about the 
Voorhees bag, I will say that the use of the Voorhees bag is a well recognized meth- 
od of treating these cases. The only objection to it is the danger of its being sud- 
denly expelled with resultant hemorrhage. Theoretically it is cleaner. I have twice 
had the Voorhees bag expelled before I was able to do anything. The woman had 
a good hard pain and bled to death before anything could be done. Packing con- 
trols hemorrhage until you take it out; if you have such an accident once it is 
excusable, but if you have the same accident happen twice, it is not so excusable, 
and that is the reason I prefer packing to the use of the bag. 


In answer to Dr. Schwarz about transfusing before doing cesarean section, I do 
not think it is necessary to resort to transfusion unless there are indications for it. 
If the patient needs transfusion, I have things ready so that it can be given imme- 
diately. If she comes into the hospital exsanguinated, it is necessary to transfuse 
her before operation. I have seen cases that bled straight through, the blood com- 
ing out at the other end; in other words, it went into the vein and came out of the 
vagina. 

I have not made a practice of packing these cases after operation, and I be- 
lieve that the suturing of the incision is sufficient irritation to cause contraction of 
the uterus. Dr. Rongy is theoretically correct, but these patients have not bled to 
death after they were operated on. I would rather not pack them after opening the 
uterus. 


Dr. Paun Titus AND VERNON L. ANpREwsS, of Pittsburgh, Pa., presented 
(by invitation) A Study of Frozen Sections Through the Uteri of 
Women Dying During Labor. (lor original article see page 396.) 


Dr. Lewis F. Smeap, Toledo, Ohio, read a paper on Acute Pancreatitis. 
(For original article see page 431.) 
DISCUSSION 


DR. FREDERICK 8S. WETHERELL, Syracuse, N. Y.—I should like to report 
a case I had recently of acute pancreatitis. From an etiologic standpoint, this 


ease was interesting, in that the patient was just eight days over her crisis from 
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a rather mild lobar pneumonia. She was seen by her family physician because 
of abdominal pain, was given morphine, and seen again eight hours after that. 
I saw the case with him, and the clinical picture and physical findings were 
those of an acute cholecystitis. The patient was immediately sent to the hospital. 
There an internist saw her. No urinalysis was made during the attack of pneumonia 
or up to the time of her admission to the hospital. Further examination with 
better facilities in the hospital disclosed an abundance of sugar in the urine which 
led us to think of the possibility of pancreatitis. The abdomen was opened by 
a transverse incision and extensive white plaques, postperitoneally, were seen. An 
attempt was made to explore the lesser omental bursa through the epiploie fora- 
men, and great difficulty was experienced in getting in there, and all the tissues 
were extremely friable. A large drain was inserted into the omental bursa and the 
abdomen closed. The patient died in twenty-four hours. At autopsy there was 
no evidence of any kind of obstruction of the pancreatic ducts, no cholelithiasis, 
but very extensive fat necrosis throughout the abdomen. 


Drs. CHARLES GorRDON Hryp, Warp J. MAcNEAu and JoHN A. KILLIAN 
presented a paper entitled Hepatitis in Its Relation to Inflammatory 
Disease of the Abdomen. (lor original article see page 413.) 

DISCUSSION 
DR. GEORGE W. CRILE, CLEVELAND, Ou10.—I would like to ask a few questions. 

First, whether during the time these observations were made the temperature ranged 

high or low. Second, whether the pathologist noted any relation to the changes 

that take place in the intracellular structures of the blood vessels, the connective 
tissue, ete. Third, whether he noticed a change in the stainability of the cells 
of the liver themselves, and whether the acid alkali balance changed. 

I saw many pale areas in the liver which might possibly be thus interpreted. 


DR. JAMES E. DAVIS, Detroit, Micu.—I want to ask one or two questions. 
First, whether lysis of cells in the liver tissue has been controlled; or, in other 
words, how long after removal of the tissue was complete preservation established? 

It is a common observation in general septic conditions within the abdomen to 
see not only changes similar to the ones we have had pictured in the liver but in 
the spleen, in the kidney, and in a lesser degree in other tissues. I should like 
to ask if any observations have been made as to whether the conditions were 
primarily in the liver or did they show first in other tissues? 


DR. W. WAYNE BABCOCK, PHILADELPHIA, PA.—I should like to ask a ques- 
tion with regard to the calcium content of the blood, which usually does not show a 
reduction corresponding with the reduced coagulation point. Nevertheless, the 
intravenous use of calcium chloride has been advocated in hepatic and pancreatic 
disease with a tendency to hemorrhage, and Dr. William J. Mayo had called our 
attention to the fact that following the use of this drug, operations for these condi- 
tions have shown a lessening in mortality of 50 per cent. Is this injection of real 
value? 

In a few cases, using 200 to 500 e.c. of a 2 per cent solution of calcium chloride, 
I have seen marked improvement follow, but was the improvement due to the 
calcium? In a supposedly hopeless case of hemorrhagic pancreatitis and in a case 
of sudden collapse after cholecystectomy the patients rapidly revived after the 
injection. The dilute solution seems safer to use and less prone to cause a severe 
reaction than the concentrated solution usually employed. It is possible that our 
patients would have improved from a simple saline injection. 
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DR. HEYD (closing).—We found out that there was a difference in the stain- 
ing affinities in liver cells, alkalization showing in the protoplasm. I personally 
earried the specimens to the laboratory within two or three minutes after com- 
pletion of the operation. They were in an excellent state of preservation. We have 
used calcium chloride in gastric hemorrhage and m chronic jaundice. We have 
used both the 2 per cent and 5 per cent solution and, as a rule, after the 5 per cent 
as after the 2 per cent obtained the same reaction. 


Dr. HeNry Scumirz, Chicago, Ill., presented a paper entitled The 
Clinical Significance of Chemical and Serum Analyses of the Blood 
of Uterine Cancer Carriers Subjected to Measured Radiation Doses, 
(For original article see page 449.) 


DISCUSSION 


DR. JAMES E. DAVIS, Derroir, MicH.—Unless we know something of the 
modus operandi we cannot get the understanding we need for differentiating the 
best forms of treatment. I think it is exceedingly profitable to have this subject 
attacked from the standpoint of physiologic chemistry. After all that has been 
said, the vital thing to be considered is not altogether the question of whether 
every cancer cell in the field is killed. A change from what we call a normal cell, 
or relatively normal, to the cancer cell may go on when all the predisposing con- 
ditions are present. We do not understand the change of cells from benignancy 
to malignancy. I am not so sure even after we have the malignant cell killed 
but what some of the normal cells may have the conditions right to become can- 
eer cells. Another important point, we may think a cancer cell is killed. The 
histologic appearance, the chemical tests we may apply, will all seem to indicate 
the cells are dead, yet I have seen more than once a tissue that if it were examined 
today one would say it was absolutely beyond the possibility of continuing life, 
yet if you examine it three weeks later you will find a nest of cells beginning to 
grow. That brings up the problem that many of our diagnoses made at one pe- 
riod of time may, with all the knowledge we have, be absolutely in accordance with 
the facts, and we render a diagnostic decision that is not going to hold after 
a lapse of time which will bring about a revivifying of the cells. 


DR. SCHMITZ (closing).—Dr. Davis is correct in what he has said about the 
study of cancer cells. Let us take a cancer located in an area where it becomes 
again subjected to trauma or function peculiar to that particular region of the 
body; it will invariably recur after successful radiation treatment. A cancer of 
the tongue or of the lip may be treated successfully with radiation therapy, but if that 
growth is not afterwards removed surgically there will be a recurrence. In the 
uterus the conditions are different. Physiologically the function of the uterus is 
arrested and if sexual intercourse is prohibited we will not observe recurrences 
after radiation treatment. 
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OBSTETRICAL SOCIETY OF PHILADELPHIA 
MEETING OF OCTOBER 12, 1928 


THE VICE-PRESIDENT, Dr. NorMAN L. KNIPE, IN THE CHAIR 


Dr. ALFRED GoRDON (by invitation) read a paper entitled Meningeal 
Hemorrhages of the Newborn and Their Remote Consequences. (For 
original article see page 462.) 


DISCUSSION 


DR. GEORGE M. BOYD.—This study shows the importance of having more 
closely associated with us the neurologist. It is surprising the amount of trauma 
the baby seems to be able to endure without the evidence of meningeal hemorrhage, 
immediate grave injury or remote injury. I would like to ask Dr. Gordon in what 
proportion of cases of mental defects or permanent injuries of brain origin he has 
seen, could he positively attribute the injury to trauma of labor and how he feels 
regarding other conditions predisposing to these injuries such as toxemia, lues and 
inherited taints. Do not these, in many cases, explain the condition rather than the 
trauma? I believe that we are more apt to have injuries from too hurried labor 
than too prolonged labor. It is important to watch the patient and keep in mind 
the fact that labor prolonged may damage as well as labor hurried. As to the 
breech, Dr. Gordon has told us there exists a greater proportion of brain injuries 
and meningeal injury following extraction. This is logical. I am also convinced 
that prematurity predisposes to these injuries. Ehrenfest, in his book ‘‘Intra- 
cranial Lesions,’’ laid stress upon the fragility of the vessels and the dura. 


DR. PHILIP F. WILLIAMS.—I should like to ask Dr. Gordon to recapitulate 
the effects of the minute hemorrhages; those commonly supposed to result from 
prolonged labor rather than faulty application and traction of forceps. 


DR. DANIEL LONGAKER.—I believe we obstetricians should lose no oppor- 
tunity to familiarize ourselvés with, and promptly recognize these lesions. The 
splendid book of Ehrenfest is in line with the excellent paper we have heard to- 
night. There are some fallacies in this subject that could be alluded to, for 
instance the fallacy of the original breech and the damage done incident to head- 
last labors. That is one thing, the after-coming head in a version is another thing. 
We must not forget that pelvic narrowing directly causes the breech to present; 
that under these circumstances we do not have the head to fit into the pelvis, 
which after all is the best pelvimeter. There is no doubt that the bad results attrib- 
uted to head-last labors are due to the causative pelvic anomaly and not to the 
head last per se. Again and again I have taken internes and allowed them to do, 
not one, but a number of versions, as high as ten, in one instance twelve, without 
the slightest fault and without the slightest injury. 

So much to illustrate the fallacy of conclusions based on the mere fact of after- 
coming head as existent in versions in contradiction to original breech. I believe 
that unskillful application of forceps is capable of doing great harm, even their 
use in skilled hands is not always unattended by damage. Fortunately in many of 
these cases this damage done is so great that there are no remote results. The 
babies die promptly. Diagnostically and therapeutically much can be done in the 
early stage of cerebral injury, such as prompt and repeated spinal puncture. The 
clotting time of the blood will usually be found delayed; by injection of whole 
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blood into the lumbar muscles, (20 to 30 ¢.c.) the clotting time is shortened and 
the repeated spinal puncture has a wonderful influence in clearing up some of 
these cases and preventing what otherwise would be disastrous remote results. 


DR. NORMAN L. KNIPE.—I desire also to ask whether Dr. Gordon’s results 
of version were in statistics on old version, or as it has been done in the last year 
or two? There is a great difference. I was taught that when a child was born 
up to the umbilicus we must deliver for fear that it might smother to death. That is 
not the modern idea of version. I wonder whether the same number of cranial 
injuries occurred as the result of modern version. 


DR. ALFRED GORDON.—Dr. Boyd’s query in regard to the percentage of 
defects due to difficult labor is rather difficult to answer. What he said is per- 
fectly correct, that in a number of instances this is not the only element that enters 
—toxicity and infection, hereditary syphilis, congenital syphilis, tuberculosis, all 
kinds of constitutional diseases and finally heredity should be considered. Heredity 
is a very important factor. In such cases the individuals have a peculiar fragility. 
To give an exact statistical account with regard to defects, mental or physical, of 
the central nervous system, it is exceedingly difficult, for the reasons mentioned. 
We are dealing here not with mathematical figures, not with mathematical in- 
dividuals, but with individuals who may present at the same time all sorts of 
congenital defects. We cannot say in every case that it is due exclusively to that. 
I may say that in some cases in spite of heredity of tuberculosis and in spite of 
heredity of syphilis, the children after a difficult labor are still born normal. I 
mean so far as gross morphology is concerned. We have the right to say that a 
difficut labor plays a prominent réle in the production of trauma. As Dr. Longaker 
said, children frequently die at birth and if they survive, the above mentioned 
elements will have their effect: the child who had a tear and hemorrhage in the 
meninges is less apt to develop into a normal child if he is already congenitally 
or hereditarily a defect. Children may be born of normal parents, and in spite 
of a difficult labor, may resist the damage for a longer time than the other kind. 
To give you exact figures in regard to the exclusive effect of difficult labor is im- 
possible. I have searched the literature in preparing this paper through and through, 
and it was very difficult to find such data either among the obstetricians or neurol- 
ogists. I had the subject in mind. It would have been very important to know the 
figures. It would have been more striking and convincing if we could get exact 
figures as to the exclusive effect of difficult labor. Prematurity, of course, is a very 
important predisposing element; Little’s disease is due to prematurity. I wish 
to say that prematurity itself, outside of local trouble is very frequently—I would 
not say always—associated with hereditary syphilis or tuberculosis or some blood 
dyscrasia. As to what Little observed and attributed exclusively to the fact of 
premature birth, we may say syphilis is back of it in a number of cases. Nervous 
syphilis of the brain, cavities in the cortex and in the midbrain, porencephalon, or 
other malformations, microcephalus or microgyria, are very apt to produce during 
birth additional damage, particularly meningeal hemorrhage. The very important 
point was brought out by the President, and by the other speaker who inquired 
about minute hemorrhages. We find sometimes accidentally at autopsy minute, 
very small, disseminated, diffuse hemorrhages. We have no statistics in regard 
to that. We know that very minute hemorrhages of diffuse character may not 
produce gross damage such as cerebral diplegia, but they have a special effect upon 
the mentality of the child. Of course if you have a number of minute hemorrhages 
in the motor area alone you will have motor symptoms. Minute hemorrhages are 
apt frequently to delay the mental development of the child. It is a very im- 
portant subject. Now as far as the effect of version is concerned from a technical 
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standpoint, IT hope you will not ask me to take up a subject of that kind. I am 
not competent enough to talk about modern version and former version, but the 
statistics have reference to the old version; I have no statistics in regard to new 
version. The object of presenting this subject was not for the purpose of teaching 
vou anything, but to bring into closer contact the obstetrician and the neurologist. 
We know now that in medicine there are so many points of contact in various 
branches of learning; there is no such thing as pure ophthalmology, or pure obstet- 
ries. We must all call upon and assist each other but if we lock ourselves in our 
sanctuary and say ‘*We have no right to go out of neurology,’’ or ‘We have no 
right to go out of obstetrics,’’ we are the losers. The studies of medicine at 
the present time are so broad that they open our eyes to the multiple points of 
contact between various branches. A man who, for instance, deals with cerebral 
lesions, you will readily understand, has to consider a great variety of diagnostic 
possibilities before he decides on a cerebral lesion. Look at the biologie situation, 
the question of metabolism, the question of state of the blood, the question of 
syphilis, the question of the spinal fluid. There is the greatest interdependence and 
contact between various branches of medicine and it is exceedingly important that 


their representatives should know each other more ciosely. 


DR. GEORGE M. BOYD.—I would like to ask Dr. Gordon a question in regard 
to epilepsy. Hlas he ever had under his care an epileptic where he felt that the 
etiology of this trouble could have been in any way attributable to difficult labor? 
I have talked from time to time, with a number of neurologists on epilepsy and 
none has felt that the trauma of labor necessarily had anything whatever to do 


with the etiology of this ancient and mysterious disease. 


DR. ALFRED GORDON (closing).—The subject of epilepsy is a very vast one. 
We have to consider two kinds of epilepsy. One is organic and due to direct damage 
of the motor area of the brain. Suppose a child had a hemorrhage over the motor 
area; as long as the clot remains there, it will irritate the brain and produce 
foeal epilepsy, what we call Jacksonian epilepsy. There is another kind of epilepsy, 
the idiopathic; to cover our ignorance it means a disease by itself. In this kind 
of eases the clinical manifestations are not confined to one side. Dr. Boyd reports 
the case of a child born of normal labor, that means without a trauma, but having 
developed epilepsy. In such a ease there is something back of the epilepsy. We 
often find children born without difficulties and a short time later develop convul- 
sions. in such cases we cannot blame the convulsions on the confinement. There 
is another substantial cause back of it. The ijatter is probably constitutional. 
Constitutional disease, hereditary conditions are at work. There are also eases in 
which we have generalized epileptic convulsions due to protracted labor, then there 
is no doubt of local damage, the head was violently pressed upon, the motor area 
of both sides is doubtless covered with small minute hemorrhages not sufficient to 
produce paralysis, but sufficient to produce epileptic convulsion. Epileptie convul- 
sion is the result of irritation of the motor area. To sum up, if a child develops 
epileptic eonvulsions generalized in character there may be back of it a con- 
stitutional morbid element sufficient to produce irritation of the brain, or small 
hemorrhages over both motor areas. There are so many elements entering into 
this problem. <A boy of 18° suddenly develops convulsions. After Wassermann 
is taken and proper treatment instituted the child gets better. On the other hand, 
we find eases in which disturbed metabolism is likely to bring on convulsive seizure. 
Where this is corrected the convulsions disappear. So in spite of all I cannot give 
Dr. Boyd a direct answer, except what I said with regard to so many elements 
which should always be considered. In his particular case, of course, provisionally 


it is impossible to give the Doctor a reply as to what age epilepsy developed. 
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Dr. Epwarp A. SCHUMANN read a paper upon The Economic Aspects 
of Abortion. 


From 80 to 85 per cent of all cases of induced abortion occur among married 
women who have had one or more children and were at the time of the abortion 
living with their husbands. The commonly held view that illegitimately pregnant 
women are the victims of the abortions is not true in the majority of instances. The 
reasons for the constantly increasing number of abortions are largely economic 
ones, the housing situation in cities and so forth, with the tendency to a low 
moral fiber, so common among the women of today. The remedy for this condition 
of affairs is difficult to seek. We have at present legal or punitive methods; second, 
religious proscription of the practice of abortion; third, education along economic 
or hygienic lines; and fourth, control of conception. None of these remedies has 
so far proved of any avail, but it is the opinion of the writer that failing other 
means, control of conception offers probably the greatest prospect for success. This 
is a difficult problem, one not yet worked out, but it is the absolute duty of the 
medical profession to boldly face it and attempt to reach some conclusion. 


DISCUSSION 


DR. RICHARD C. NORRIS.—If we ought to sanction contraception, how large 
should each individual family be? When shall it be desirable in the individual 
family to begin contraception? What laws shall be framed that can be enforced? 
Undoubtedly a great many useless individuals are brought into the world. Some 
States have passed laws providing for castration of defectives. I agree with Dr. 
Schumann that abortion is more common among married women than among the 
single. I think it is just as futile to attempt to interfere with the law of Nature, 
such as this is, as it is to contravene the law of gravitation. I don’t believe it 
can be done. I do not think any law in the world can justly settle the problem and 
as each age comes and goes its standards will vary. Under economic stress the 
family should not be large. When economic stress is less families should and could 
be large. I think the less we have to do with this subject the better. We cannot 
decide for future generations. We cannot predetermine what individuals may pre- 
vail, but we, as a profession, should abandon the idealism of the advanced contra- 
ceptionists and conclude that contraceptive methods are not to be approved at the 
present time, in any widespread public manner as through the agencies of contra- 
ceptive clinics. 


DR. JOHN G. CLARK.—In entering upon any discussion relative to the means 
of reducing to a minimum the criminally induced miscarriages, we encounter many 
difficulties. Looking backwards into the remotest ages, we find that the means 
of inducing abortions were known not only among professional classes but also 
among laymen. Neither legal measures nor the fear of eternal damnation will 
restrain women from seeking to have a miscarriage produced when they so desire. 
As Dr. Goodell said, there were two things a woman would go through hell for, 
first, to have a baby when she was sterile, and secondly, to get rid of a conception 
when she feared its consequences. 

Relative to the use of contraceptive measures, I am in full accord with Dr. 
Richard Norris’ expression. To put knowledge into the hands of laymen which 
would control birth rate would in my opinion be a very hazardous proceeding, and 
who is to sit in judgment as controllers? There are innumerable cases coming 
under our observation in which there is every argument in favor of contraception, 
for it is a great cruelty to inflict upon some women repeated childbirths, while for 
others it is homicidal. However, the question constantly comes up, what are con- 
traceptive measures, and how available are they? As I have studied this situation, 


spc 


en’ 


ad 


inc 


IT 
kn 
st 

me 
the 
be 
rat 
fee 
pr 
is 

Ww 

do 
gr 
Tez 
wo 
As 
ca 
go 
the 
in 

ce 
rel 
fe 
are 
gi 

in 

esc 
me 
it 

the 
to 
pr: 
la} 
ac 
eve 
or 

res 
thi 
th 
by 
my 
ad 
It 


OBSTETRICAL SOCIETY OF PHILADELPHIA 485 


I am very sceptical of beneficial results accruing from the propagation of popular 
knowledge relative to contraceptive measures, for they are all inadequate. In the 
stratum of life where such measures would be of great value, the criminal, the 
mentally deficient, and the poverty-stricken classes, they would not be used. Among 
the more intelligent classes of people, where it is so essential that children should 
be born, there is apparently sufficient contraceptive knowledge to limit the birth 
rate. France is practising these measures at her national peril. I cannot help but 
feel, therefore, that while contraceptive measures may be of idealistic value, in 
practical use, they will prove harmful. 


Sometime ago a representative of this contraceptive movement came to me and 
endeavored to solicit my interest in the matter. A United States senator, who 
is a physician, had said that if several representative Philadelphia physicians would 
sponsor this movement he would be willing to introduce a measure into Congress 
which would favor such a propaganda. Feeling as I do, I could engender no 
enthusiasm for it, because I cannot see how it is possible to limit this idealistic 
doctrine to safe usage. In our slum districts where there is a high degree of 
fertility, contraceptive measures are not only impracticable, but would not be 
adopted. For a woman who is pressed upon on all sides by poverty and the most 
gruelling conditions of life, with a family already too large, further additions are 
really tragic, and any measure which would limit the birth rate in such instances 
would, I am sure, be beneficent, but can it be restricted within legitimate bounds? 
As we all know, it is not long after a malpractitioner enters upon his nefarious 
career that his reputation rapidly increases through gossip. A woman who has 
gone through an illegal miscarriage or abortion is not likely to be secretive about 
the matter when it comes to passing this knowledge on to some sister who is also 
in trouble. This is particularily true among married women. Just as gossip con- 
cerning these criminal matters is passed on from one to another, so instruction 
relative to contraception would quickly be disseminated not through restricted pro- 
fessional but through irresponsible lay channels. In these days when sex matters 
are almost topics for dinner conversation, there is not much that the modern boy or 
girl of seventeen or eighteen years of age does not know. Among the means for 
inciting curiosity concerning sex matters, moving pictures and salacious books, which 
escape the censor’s eye, are most pernicious. Even if we possessed any assured 
means of contraception, therefore, which might be addressed to deserving people 
it would quickly find its way into the hands of those who would desire to avoid 
the penalties of immoral living. To repeat, therefore, the whole question seems to me 
to be an exceedingly dangerous one upor which to touch. As to limiting mal- 
practice, there can be to my mind but one means, and that is, through education, 
laying stress upon its grave physical dangers and the fact that it is a homicidal 
act. Here again we are immediately met by a well nigh impossible situation, for 
everyone of us knows that when a woman applies for illegal assistance, moral 
or religious suasion is seldom a controlling influence, and even the direct forecast 
regarding physical dangers has no restraining effect. Dr. Schumann has asked 
the question as to how we are to limit miscarriages? It is an evil which has existed 
through all time and will‘continue to exist. It may be held in stricter abeyance 
by more drastic laws and further minimized by moral training of young people. 


DR. EDWARD A. SCHUMANN.—May I remind the members and the Chair that 
my paper was not in advocacy of contraception? I am asking for a remedy for the 
increasing number of induced abortions in our hospital wards. 


DR. JOHN A. MC GLINN.—I understood from Dr. Schumann’s paper that he 
advocated contraception as one of the cures for the frequency of induced abortion. 
It seems to me that this is an intensely difficult proposition to settle. There is no 
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question but what there are more abortions among married women than the un. 
married, for the simple reason that there are more married women indulging in 
sexual intercourse than the unmarried, so T do not think you need be surprised as 
far as these statisties are concerned. It is rather striking within the past two 
weeks IT have had three patients in my office who in order to avoid children have 
resorted to induced abortion. One of them had one child five years ago and 
became pregnant shortly after and had abortion produced and then later the child 
was killed by an automobile. She has stopped contraceptive measures and en 
deavored to become pregnant. On examination she has had sealed up tubes. Now 
she is perfectly willing to undergo an operation to bear a child. The other two 
women are ‘‘erazy’’ for children. One marriage is going to result in divorce. We 
should not ask the Legislature for more laws; we have more !aws than we need at 
the present time and will only have another that will not be enforeed because you 


eannot make people good by legislation. It seems to me the solution of this 


problem is that the individual has to be taught morals and have a_ coneeption 
of the moral law. It is not much good to preach to them. They will take a 
chance anyhow. About a year ago I presented a report of five cases where a special 


pessary was introduced in order to prevent conception. All these women were related 
to each other; one had a hysterectomy done as the result of infection and nearly 
died; in spite of this her sister had the same thing introduced. She had a pelvic 
abscess and refused operation. In spite of her experience her cousin had the same 
thing introduced; she developed infection. In spite of that a personal friend went 
over and got the same thing, she became pregnant and the pessary slipped up into 
uterine cavity. You would think in these cases that experience would have taught 


these women not to adopt such measures. 


DR. BROOKE M. ANSPACH.—Undoubtedly in the upper classes of society the 
birth rate is low. Some years ago in the Babies’ Hospital Campaign to raise money 
for a new building, I was persuaded to join one of the teams. I went to a rieh 
man, solicited a large contribution, and urged the necessity for conserving infant 
f the United 
States since the Civil War was due to children born of parents native to this 


life. He asked me what proportion of the increase in the population « 


country. I went to some trouble to find out and was struck by the small number 
of children among native born Americans and the much greater number of children 
among the foreign born. I think that intelligent people should be given to under 
stand that they have a duty to the State to fulfil, that they ought to raise children 
and that they should only limit their families by the measure of reasonable 
necessity. Legislation, of course, is out of the question. It would be quite unwise 
to attract public attention to this subject, nevertheless, [ think Dr. Schumann has 
brought before us a very vital question, and we can profitably discuss it among 


ourselves. It is for us to give what information we have, to those who are ignorant. 


DR. SCHUMANN (in eclosing).—I confess to some measure of disappointment. 
I came here with the request for some remedy to prevent the steadily increasing 
number of criminal abortions. What is the remedy? I have not heard a single 
constructive word here tonight. What are we going to do about the abortions? 
They are here. Like manna on parched soil comes Dr. Anspach’s statement that 
really something ought to be done about it and possibly contraception is the remedy. 
None of us will say, What are we going to do? If the subject is brought up 
the medical profession invariably says that is a matter unfit for medical discussion 
and the abortion rate goes up and up in the meantime. I believe the sooner we 


realize that this is a condition and not a theory and we have got to do something 


about these abortion cases in married women, the better. I do not offer econtra- 
ception as the remedy. I offer it as one suggestion, 
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ESSENTIALS INO ROENTGENTHERAPY OF INTEREST TO 
CLINICIANS; WITH A CONSIDERATION OF ITS 
APPLICATION IN GYNECOLOGY 
By M. R. Ropinson, M.D., F.A.C.S.. New York 


{diunet Gynecologist to Beth Isracl Hospital, {ttending Guyunecologist to Beth Moses 


Tlospital 
R OENTGENTHERAPY is a composite of the sciences of electricity, 
physics, mathematics, biology, and biological chemistry. The 


scientists who labor independently and conjointly in these different 
fields look to the clinician for guidance and inspiration in the pursuit 
of their researches. For through the practical application of the theo- 
ries evolved in the laboratory, the clinician comes into possession of 
facts which verify or disprove the scientific claims. In order that 
clinical criticism may be constructive it is necessary that the clinician 
be versed in the essentials of the sciences bearing upon the remedies 
he is employing. 

The application of x-ray energy as a therapeutic agent is constantly 
increasing; it has already invaded almost every medical specialty, 
and no ¢linician who is abreast of the time can afford to remain in- 
different to it. It is my aim to present to the practicing physician 
the essentials of radiotherapy in a clinically assimilable form, so that 
he may prescribe or proseribe this remedy in an intelligent and con- 
scientious manner. 


I. THE PILYSICAL FACTORS 


A. The Source and Character of N-Rays.—X-rays come into being 
through a transformation of electrical energy from one form into an- 
other, under the following physical conditions. When an electric 
current of high voltage is made to pass a vacuum of about 5 mm. of 
mereury, the current will flow from the anode or positive pole to the 
cathode or negative pole. This attempt is accompanied by the ap- 
pearance of a diffuse red light around the anode, a faint bluish light 
around the cathode and an intervening dark space. Lf the vaeuum is 
still further reduced to about 1/100,000 part of the atmospheric pres- 
sure, the anode light will recede, the dark space will temporarily in- 
crease, and finally the cathode rays will appear. 

The cathode rays are invisible to the naked eye, and result from a 
dissociation of cathode atoms into ions and electrons. The former 
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are corpuscular elements charged with positive electricity, they re- 
main in the broken up atoms or travel backwards through the cathode, 
and are known as canal rays; the electrons are supposed to be nega- 
tively charged particles of matter, they travel forward with a rapid- 
ity corresponding to 100,000 kilometers per second. 

When these electrons are hurled forward from the cathode at 
this tremendous rate of velocity, and are made to impinge upon a 
solid medium, such as the anticathode in the x-ray tube, a new form 
of energy is generated through the breaking up of the atoms in the 
anticathode, which expresses itself in the emission of x-rays. 

The x-rays like the cathode rays are invisible to the unaided eye. 
They travel in a rectilinear direction, at a rate equal to that of light, 
300.000 kilometers per second. They are not influenced by magnetic 
waves, but they can be deflected the same as ordinary light rays, 
and possess the unique properties of fluorescence and of penetration 
of solid media. 

B. What Becomes of the X-Rays After Having Entered the Tis- 
sues?—When a bundle of x-rays, sent forth by the anticathode strikes 
the surface of the body, a part of these rays is absorbed by the tis- 
sues, another part passes through, and still another portion is changed 
into secondary rays. 

The secondary rays consist of three main subgroups which may be 
briefly described as follows: (a) diffusion or seattered rays, which 
are merely deflected primary rays, dispersed by all substances, in 
contradistinction to light rays; (b) fluorescent or characteristic rays, 
which arise in the tissue atoms, and in addition to being deflected 
the same as seattered rays, also possess a moderate degree of pene- 
trability, which increases with the atomie weight of the irradiated 
substance; and (ce) the corpuscular or B. rays, which arise in all sub- 
stances irradiated with x-rays. and whose penetrability depends upon 
the hardness or softness of the primary rays. The secondary rays 
have no wave characteristies, are formed of ‘‘a stream of electrons,” 
and unlike the characteristic rays, their penetrability is not influenced 
by the nature of the irradiated substance. According to Dessauetr’ 
‘the carriers of the biological effects are the electrons, of which the 
corpuscular rays are composed. ’’ 

C. The Penetrability and Absorption of N-Rays.—Spectroscopic 
studies have shown that the beam of rays as it emerges from the anti- 
cathode, consists of a heterogeneous mass of rays of different wave 
lengths. For the sake of practical utility these rays have been sub- 
divided arbitrarily, into two main groups, short and long wave rays. 
The differentiation depends upon the variation in the rate of rapidity 
with which the electrons composing the rays travel. The electrons 
of the short waves travel far more rapidly than the electrons in the 
long waves. With the change in the character of the rays, there also 
follows a change in their penetrating powers and absorption coeffi- 
cient. So that long wave rays are soft, penetrate less deeply and are 
absorbed in greater amount. than the short waves, whieh are hard, 
have a higher degree of penetration, and are less absorbable, The 
factor of absorption is also modified by the atomie weight of the irra- 
diated substanee, media of greater atomic weight absorb more rays 
than those of lighter weight. 

Notwithstanding the value of the above information, the number 
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of x-ray burns kept on increasing as the employment of x-ray therapy 
kept on extending. The burns are frightful and even worse than the 
third degree burns resulting from ordinary fire. Among the victims 
were not only patients, but also some of the pathfinders in roentgen- 
ology. In the attending personnel the injuries from the x-rays dif- 
fered in character, from blood dyscrasias, to sterility, and to the 
development of malignant skin tumors. Not until the principles of 
filtration were enunciated for the first time by Perthes? in 1904, have 
the frightful results that followed in the wake of x-ray therapy begun 
to diminish in frequency. 

D. The Principles and Advantages of Filtration.—Filtration is the 
process by which most of the soft rays are being climinated from the 
ray bundle, through the interposition of a metallic plate of either 
copper, zine, or aluminium, of different thicknesses, singly or com- 
bined, between the x-rays as near as possible to their point of exit, 
and the irradiated object. 

The advantages of this procedure are: (a) the avoidance of the 
x-ray burns which are due to an excessive absorption by the skin of 
soft rays, and which are now absorbed and retained in the filters; 
and (b) the standardization of the therapeutic agent by obtaining a 
composition of waves of almost equal length, which also means uni- 
form quality. 

E. The Significance of Homogeneous Raying.—In 1905 Dessauer*® 
formulated the principles of homogeneous raying and upon those prin- 
ciples the entire superstructure of modern roentgentherapy was built 
up. To obtain a clinical conception of the value and importance of 
homogeneous raying, let us view this problem in the light in which 
we pursue the study of the action of drugs in general, and note 
wherein this electro-magnetic remedy differs. 

Drugs are generally subdivided into distinct groups, each of which 
has a definite and specific effect upon a definite organ or tissue, di- 
rectly or indirectly through the blood. As a concrete example, dig- 
italis is well known to slow the heart’s action and to inerease its 
foree. Larger or smaller doses will produce corresponding physio- 
logie effects, and the change in dosage will never alter its properties 
as a eardiae stimulant. Radioactive energy, on the other hand, 
changes its specificity with the variations in the amount and the 
quality administered, so that different doses of x-ray affect different 
tissues. Besides dosage the effect of roentgen ray energy is also 
greatly modified by other factors, chief among which are the follow- 
ing: (a) distance between the source of the rays and the irradiated 
object, which diminishes or increases with the square of the distance; 
(b) the absorption of the rays by the intervening substances and the 
tissue, between the organs or tissue we wish to irradiate, and the 
point of entry; (c) the diffusion and the seattering of the primary 
rays; (d) the size of the point of entry, large or small fields; (e) the 
biologie state of the tissue; and (f) the degree of cellular and general 
immunity enjoyed by the organism at the time it is subjected to the 
treatment. 

Leaving out for the moment the above enumerated factors which 
influence the therapeutie effect of the rays, and bearing in mind only 
quantity and quality, we are brought to the consideration of the 
next important principle in roentgen therapy, namely the equal dis- 
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tribution of the radioactive energy throughout the irradiated fields. 
For as Jingline' 
dose must be distributed to the entire danger zone, otherwise the 
irradiation is valueless.”’ 


has stated, ‘*The acknowledged necessary minimal 


In radiotherapy, therefore, we have two kinds of homogenuity: 
a) qualitative homogenuity, which refers to the rays; and (b) quan- 
titative homogenuity, which means an equal distribution of the rem- 
edy to all the parts of the diseased foeus. To give these academie 
facts a clinieal interpretation, let us assume that we undertook to 
treat a case of sarcoma of the uterus. It has been established bio- 
logically that the sarcoma dose is 75 per cent of the skin erythema 
dose. If we proceed to irradiate this organ, without taking sufficient 
pains to see that each cubie centimeter of diseased tissue receives an 
equal amount of x-ray energy, the effect will fall short of success. 
The areas receiving less than the lethal sarcoma dose will be stimu- 
lated and the tumor cells will proliferate, while those receiving an 
overdose will show necrosis, not only of the tumor cells alone, but 
also of the healthy surrounding tissue, and thus further diminish the 
natural resistance of the organism against the invasion of the neo- 
plasm. Equal distribution of the proper x-ray dose is henee of vital 
importance, particularly in the treatment of malignant growths. 

F. X-Ray Dosage—The unit of x-ray dosage is a biologie estima- 
tion, obtained in the following manner: When a certain amount and 
quality of x-ray energy is allowed to irradiate a normal skin surface. 
for a definite period of time, and if the skin surface will show a pink- 
ish red reaction after an interval of eight days, and at the end of 
four weeks a dark brown discoloration, then it is assumed that a bio- 
logic dose has been given. This amount is calculated as 100 per cent, 
or as the maximum of skin tolerance, and is termed ‘‘the skin eryth- 
ema dose.’’ Smaller doses will fail to eall forth the above deseribed 
skin reaction, and excessive amounts will be followed by blistering, 
and later on by necrosis of the irradiated area. 

Guided by these morphobiologic phenomena, biologists and _ ¢lini- 
cians have tested out the reaction of various tissues to the effects of 
x-rays, and have adopted an arbitrary seale of x-ray dosage. An 
x-ray dose may hence be defined as a fraction, the whole or multiple 
of the skin erythema dose, depending upon what we seek to accom- 
plish, stimulation, inhibition, or destruction of the irradiated cells. 

We cannot dismiss the subject of x-ray dosage without ealling at- 
tention to the fact that our knowledge of this phase of x-ray therapy 
is not absolute, for what we have accomplished thus far with pho- 
tochemistry, ionization, electroscopy and the other electrophysical 
aids, was to measure the x-ray energy delivered by the eleetrie appa- 
ratus, transfer this energy to the tissues, watch its effects wpon and 
in the tissue, and then only draw biologie inferences. 


Il. THE BIOLOGIC FACTORS 


In the preceding section L have dwelt upon those factors in roent- 
gentherapy which have definiteness and stability, and which may be 
modified at will to suit our purposes. I shall now consider a group 
of factors which are indefinite and labile, and which ean be influenced 
to a limited extent only, through indirect means. From the above 
stated premises it must be concluded that as long as one of the fae- 
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tors in the roentgentherapeutie equation will, by virtue of its nature, 
always contain some clements of uncertainty, so long will its solution 
remain incomplete. We may, however, expect that through a more 
inclusive understanding of the biologie processes which influence and 
modify the radiosensitiveness of tissue, and through a better mastery 
of the means for a more equal and more extensive distribution of the 
radioactive energy through the tissues, we shall approach a state in 
roentgentherapy, that will border as closely as it is possible in biol- 
ogy, on the lines of the exact physical sciences. 

A. What Takes Place in the Irradiated Tissues?—As interest cen- 
ters chiefly upon the problem of cancer therapy I shall limit my con- 
sideration to the morphologic changes which ensue in the tumor and 
in its surrounding tissues as a result of irradiation. Aschoff and 
Woegten® have described these structural changes as follows: ‘*There 
is at first a swelling of the cell, then hyperchromatosis, followed by a 
gigantic growth of the nuclei, vacuolization of the protoplasm and 
partly also of the nuclear substance. Necrosis and degeneration then 
set in, and the destroyed and dead tumor cells coalesce into an amor- 
phous mass, which lies as a foreign body in the stroma of the original 
tissue. This foreign mass of cells calls forth an irritation in the sur- 
rounding connective tissue through its liberated toxins; the latter 
proliferates, replaces the necrotic mass and a sear is formed.”’ 

Perthes® recorded his observations thus: ‘‘The destruction of the 
eancer bearing area is accompanied by an excessive infiltration of 
round and connective tissue cells, which force their way in between 
the epithelial cells, break up the regular and well cireumseribed ean- 
cer plugs into irregular cancer nests, which are now lying in a net- 
work of connective tissue. In the stroma there is an abundanee of 
round cells, among which cancer cells are seattered. The tinetorial 
properties of the epithelial cells are retained by some, while most of 
the nuclei are poorly stained. The protoplasm appears as a uniform 
confluent mass, containing many vacuoles. Most of these spaces are 
filled with round cells whose nuclei stain well.’’ 

Further biologie studies have also brought to light the following 
salient facts: (a) The effect of the radioactive energy in the tissue 
does not appear immediately, but after an interval of time, termed 
“the latent period’’; (b) radium or roentgen rays possess no execlu- 
sive predilection for tumor cells, they affect all tissues, only in varied 
degrees, depending upon the dose administered and the biologie state 
of the tissue; (¢) the tissue response, particularly in the surrounding 
healthy structures, is due not alone to the irritative effects of the 
toxins liberated by the breaking down neoplasm, but also to the 
Stimulating effects of the rays; and (d) that lymphocytosis and leu- 
cocytosis are outstanding morphologic phases in the cancer-bearing 
tissue examined after irradiation. The clinical value of these facts 
is important. Because of our knowledge of the ‘period of lateney,”’ 
we no longer delude ourselves by the absenee of an immediate skin 
burn as an indicator ot proper dosage. for it is known that the dam- 
aging effects of the rays may appear as late as six months or even 
later after irradiation. The fact that the rays act upon all tissues 
should make our object in radiotherapy not only the destruction of 
the cancer cells, but also the stimulation of the surrounding healthy 


tissues, The increased regional as well as general lymphoeytosis ob 
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served in tissues under roentgen treatment brings to our minds the 
phenomena of inflammation with all its pathologie features and phys- 
iologie processes. 

Teilhaber? was the first to view the problem of cancer from an 
inflammatory point of view, in the sense that it is the eaneer which 
calls forth the inflammation and not vice versa. In his latest con- 
tribution he restated his teachings of 1909 and 1914 with still greater 
clarity and conviction. At the periphery of every cancer-bearing 
area there is present a distinct zone of lymphocytic infiltration, irre- 
spective of whether the tissue has been irradiated or not. Spontane- 
ous cures of cancer have been reported from time to time by trust- 
worthy authorities. Round-celled infiltration and spontaneous cure 
place the cancerous invasion in the category of a bacterial infection, 
in which the leucocytes play the all important réle of defense and 
cure. The réle which these immunity builders and earriers play in 
the therapy of cancer is in no way inferior. In cancer, instead of 
microorganism, we have the epithelial cells which try to invade and 
destroy the connective tissue, and thus bring about the death of the 
organism. Against this invasion the lymphocytes stand guard, and 
as long as they can muster sufficient numbers, far in excess of the 
epithelial cells, so long will the latter be confined to their limitations, 
and the eancer will fail in its attempt. On the other hand, should 
the natural forces supported by artificial aids not suffice to call out 
sufficient reserves, then the neoplasm breaks through the lines of de- 
fense, and lays waste to every tissue and organ that lies in the way 
of its advance. ‘‘The lymphocyte thus acts not only as a policeman 
in the cellular domain of the human economy, but also as an apothe- 
sary. He stands guard, prepares the remedy, the immune bodies, and 
carries it to the most needed places. This explains the enlargement 
of the lymph glands and the spleen in most of the infectious diseases. 
It is Nature’s attempt to increase the body’s immunity through an 
enlargement of the organs whose function it is to elaborate antitoxins, 
antibodies, ete. As a negative proof, we may cite the fact that the 
reason for the increased predisposition to cancer and other diseases 
in advancing years, is the gradual involution of the lymphopoictic 
organs.”’ 

B. The Radio Sensitiveness of Tissues ——The reaction which takes 
place in the cells of an irradiated tissue has been termed ‘‘ radio sen- 
sitiveness.’’ Based upon numerous and painstaking morphologie ob- 
servation, clinicians, pathologists and biologists have finally arrived 
at conelusions which made possible the formulation of the following 
laws: 

1. The Arndt-Schulz law :—(a) small doses of radio energy stim- 
ulate the eells to reproduction and growth; (b) larger doses inhibit 
their function and stop growth; and (ce) very large doses cause their 
death, through a destruction of their nuclei, and dissolution of the 
protoplasm into an amorphous stainless mass. 

2. The Bergonie-Tribondaeu law:—cells whose differentiation as to 
structure and function has not yet reached definiteness, are far more 
sensitive to the effect of x-ray than the more mature cells. 

These laws form the basic principles upon whieh rests all the bio- 
logie research accomplished up to the present, in its relation to radio- 
therapy. As clinical guides they serve fairly well in most instances, 
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but they are not absolutely accurate and dependable. As an illustra- 
tion I may cite the oft recorded observations by biologists and clin- 
icians, that morphologically identical tissues react differently at dif- 
ferent times, to the same x-ray dose. What is at the bottom of these 
inconsistencies ? 

Not being in possession of means with which to observe the bio- 
logic changes that take place in the tissue cells and their environment 
during irradiation, investigators had to content themselves with the 
more attainable facts, the morphologic appearance of the tissue after 
treatment. But biologie studies do not permit of final conclusion 
drawn from end-results alone; such deductions fio more represent the 
actual process of the biologic change than do postmortem findings 
interpret truly physiologic pathology. 

Radiosensitiveness is a biologie state, and as such changes from 
moment to moment, like life itself, which Sterling*® defined as ‘‘a con- 
tinuous series of reaction to environment, ending only in death.’’ In 
determining, therefore, the radiosensitiveness of a tissue, we must 
take into consideration not only the morphologic change, but also the 
biologie condition under which this change was brought about. Only 
then, when we will be in a position to record and reproduce equal bio- 
logic states at will, with the same readiness as we are able to repro- 
duce the physical factors in radiotherapy; only then may we hope to 
reproduce a uniform reaction of similarly constructed tissue, when 
exposed to the same dose of radiotherapy. 

As a striking example of the influence of environment, nutrition and 
trauma upon the radiosensitiveness of tissue are the experiments of 
Voltz.2 He has shown that—(a) plants raised upon solutions contain- 
ing different amounts of iron will react differently to the effects of 
radiation, those containing more iron will be more sensitive than those 
containing a lesser percentage; (b) plants raised in hot houses, or 
under exposure to intense artificial light, will be more sensitive to 
rays, than plants growing under normal conditions; (¢) plants through 
whose soil a galvanic current was passed repeatedly, became more 
susceptible to radio energy than the control specimens. Later on we 
shall see how these experiments are clinically verified. 

C. The Réle of the Blood in Radiotherapy.—W hether the success in 
deep radiotherapy depends upon the direct destruction of the tumor 
cells, or upon a transformation of the physical into chemical energy 
which ultimately destroys the cancer cells, or as Krénig and Fried- 
rich’? claim, that the x-ray dose for carcinoma weakens the tumor 
cells, thus giving the surrounding healthy tissue an opportunity to 
gain the upper hand, the fact remains that before any of these changes 
can take place within the cell, the radiant energy must first enter 
into a biochemical union with it and be absorbed. 

Before the technic of deep roentgentherapy reached its present state 
of efficiency, roentgentherapists met with many difficulties, in bringing 
sufficient amounts of radio energy into the tissue depths, without in- 
juring the overlying skin surface or the intervening vital organs. 
They have hence resorted to the intravenous administrations of metal- 
lie salts, hoping thereby to bring about a greater absorption of the 
X-ray energy, due to the greater atomie weight of these metals. This 
experiment did not stand clinical test; it proved in many eases to be 
dangerous and was abandoned. 
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Attention was then turned to the blood, as the safest and most 
reliable medium for the absorption and transportation of radioactive 
energy. The soundness of this theory was soon proved by many in- 
vestigators. Opitz" showed that ‘‘ blood taken from irradiated animals 
and injected into nonirradiated will produce in the latter’s blood 
changes similar to those observed in the former.’’ To prove that this 
phenomenon was not due to a foreign protein reaction, he injected 
normal blood from one animal into another of the same species, without 
evoking any blood alterations. The same investigator also showed 
that it requires less radiant energy to effect cellular changes in a 
neoplasm, when a considerable surface area surrounding the tumor 
is included in the exposure, than when the tumor alone is radiated. 
Still more striking is the experiment with isolated tumor tissue, which 
showed, that an amount of radiant energy equivalent to ten times the 
dose necessary to sensitize human cancer in vivo, will not effect it. 
All of these experiments demonstrate the supreme value of the blood 
as the absorber and distributor of radiant energy. In the light of this 
knowledge, enthusiastic therapists, exposed the whole body to irradia- 
tion in the treatment of cancer, so as to obtain the maximum of the 
curative principle; but this method, too, proved to be impractical and 
detrimental, for in the anxiety to destroy the tumor a large part of 
normal tissue, the hematopoietic centers, the adrenals and other vital 
organs, were also injured beyond the limits of safety. 


Pickard’? has recently published a very unique experiment, which 
he calls ‘‘the extracorporeal irradiation of the blood.’’ It consists of 
the establishment of an autotransfusion, by which the blood from the 
radial artery flows into the basilie vein, through a large arched glass 
tube. The tube is the only part exposed to the x-rays. The outstand- 
ing features in this experiment are: (a) the utilization of the hemo- 
globin in the circulating blood, as the medium for the absorption of 
the roentgen energy, on account of its atomie weight which is twenty- 
six times higher than that of any other constituent in the animal econ- 
omy; (b) the sparing of the rest of the body from unnecessary and per- 
haps harmful exposures; and (¢) the possibility of transmitting the 
x-ray energy not only to the main pathologie focus, but also to the dis- 
tant metastasis. 

The problem of metastasis very often baffles the logic of the path- 
ologist, the acumen of the clinician and the skill of the surgeon. 
Quensel™ reported a series of fifty autopsies on cancer patients, in 
six of which he found cancer cells in the blood taken from the heart 
chambers. This clarifies to a great extent the apparent freakish 
pranks played by malignant tumors, with respeet to the dissemination 
of their secondary foci, and brings us nearer to the explanation of our 
therapeutic failures, after apparently successful loéal cures. Guided 
by this information, and numerous other studies made of late, the 
localistie conception of malignant disease must be greatly modified, 
and eancer must henceforth be considered as a general disease, requir 
ing remedies whose influence and effeet shall extend far beyond the 
regional limitations of the primary tumor. 

The two principal roentgentherapeutie methods in vogue at present 
are the large field and the small field exposures. The former method 


has of late gained in favor, and promises to remain the method of 


choice. The main reasons advanced for the preference of the large 
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field irradiation may be briefly summarized as follows: (a) a gain in 
the quantity of x-ray energy through the additional summation of the 
secondary rays; (b) a more extensive inclusion of the regional metas- 
tasis: (¢) a diminution of the risks of stimulation of some parts of the 
tumor, due to insufficient dosage; (d) a minimizing of the danger of 
deep burns as a result of cross firing; (e) the assurance of a more 
uniform and homogeneous distribution of the roentgen ray energy. 
Significant, as each of these advantages are, the sum total of their 
benefit depends upon this vital fact, that in the large field procedure 
larger quantities of circulating blood are being irradiated. In addi- 
tion to the great absorbing qualifications, and distributing properties 
of the blood, it also plays the great réle as carrier of the lymphocytes, 
which constitute the line of defense against the malignant invasion. 

The mobilization of the lymphocytes, in the treatment of cancer, is 
occupying the attention of radiotherapists for some time. Injections 
of blood into tumor, before irradiation, are advocated and practiced 
by Bier; others inject protein substances hypodermatically or intra- 
venously ; some resort to preliminary diathermie treatment; and still 
others advocate provocative irradiation of the tumor, or stimulating 
irradiation of lymphopoictic organs or those glands of internal seere- 
tion which raise the body tone. It matters litthe which method we 
choose in order to raise the lymphocytic index, as long as the net result 
will be an increased general and local hyperemia and the more sue- 
cessful we are in bringing about this condition, the better will the 
therapeutic effect of the x-rays be. 

As negative evidence of the value of the blood in the prevention and 
eure of cancer, we may quote the following observations. Schwarz" 
noted that anemic skin can withstand larger doses of x-ray than 
normal skin, and far more than an hyperemic or an inflamed surface. 
This means that an anemic tissue or person is less sensitive to radio- 
active energy, and requires larger doses to bring about a normal reae- 
tion, or if the normal dose is employed, the reaction may be very slight 
or none at all. Teilhaber’s'’ pathologie findings of stenosed and 
obliterated blood vessels in the immediate vicinity of cancerous organs, 
even in those normally well supplied with blood, as the penis or the 
uterus, lend further proof, that anemia favors the development and 
the propagation of cancer. Other examples of anemia as a predis- 
posing cause of cancer are the uleus callosum ventriculi, or the reeur- 
rence of cancer at the site of resection. The relation of general anemia 
to cancer is seen in cachectic patients, who respond very poorly to 
radiotherapy. Blumenthal'® epitomized the reason for this facet in 
the statement that ‘‘the defensive reactions in these patients no 
longer come into play.’’ Grudzent!? quotes Exner, who wrote in 1907, 
that ‘radium therapy had very little or no effect upon cachectic 
patients.’? It is therefore a grave clinical error to subject cachectie 
patients to radiotherapy, for in so doing we are only hastening their 
end. 

D. The Untoward Effects of X-Ray Therapy.—With very few and 
rare exceptions, every individual, even when in perfect health, will 
manifest a symptom complex, of greater or lesser severity, character- 
ized by headache, anorexia, vomiting, diarrhea, and at times also by a 
rise in temperature after exposure to x-ravs. For want of a better 
term, this temporary, never fatal, but at times severe reaction, was 
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termed ‘‘roentgen sickness.’’” The German term ‘‘roentgen Kater’? is, 
I believe, more expressive. It usually sets in from three to eight hours 
after irradiation, and lasts from two to three days, when it begins to 
subside gradually. Roentgen therapists and fluoroscopists insuffi- 
ciently protected from the x-ray effects also experience from time to 
time a feeling of exhaustion, which is out of proportion to the energy 
spent. Were it not for the fact that this reaction to x-ray exposure 
‘alls forth in some patients so marked a disturbance that they refuse 
to submit to subsequent exposures, or that they prolong the intervals 
far beyond the biologic limitation, and so thwart our therapeutic 
endeavors, investigators would not have spent so much energy and 
labor to solve this problem and find ways and means of eliminating 
roentgen sickness from our therapeutic procedure, or at least to 
ameliorate its effects. 

In the early part of the x-ray era it was thought by many that the 
anfioying and unpleasant symptoms of x-ray sickness were mainly due 
to the inhalations of the nitrous gases generated in the treatment 
rooms. This theory does no longer prevail, for the modern x-ray 
laboratories are so constructed that the ozone and the potassium 
nitrate odors are entirely eliminated; and yet roentgen sickness con- 
tinues to manifest itself, perhaps in a slightly milder form. The 
next theory which appears very plausible and has found many ad- 
herents was the one of toxicosis, resulting from absorption of the 
necrotic elements of the broken down tumor eells. But this likewise 
met with much opposition, for clinicians have observed that very 
short exposures and skin irradiations, such as are employed by derma- 
tologists, in which no necrosis took place, were also followed by x-ray 
malaise. 

Another group of investigators have studied the differences between 
the reactions following the exposures of different body regions and 
same to the conclusion that irradiation of the gastrointestinal tract 
gives the strongest reaction. Von Bauer’® claimed that the x-rays 
produce a necrosis of the mucosa of the digestive and absorptive 
apparatuses and the toxins resulting from this tissue degeneration 
are responsible for the x-ray intoxications. Many roentgen therapists 
voiced this opinion, but subsequent investigations showed that cases 
suffering from x-ray sickness fail to show pathologie changes in the 
gastrointestinal mucosa. It was noted, moreover, that irradiations 
from which the stomach and the intestines were excluded were also 
followed by a systemic reaction. 

Halberstaedter and Simon’® supported the theory of von Bauer, in 
the sense that irradiations of the gastrointestinal tract give rise to 
a far more marked reaction than those of any other region of the 
body, but that this reaction is not due to a destruction of the mucosa, 
but rather to an irritation of the nerve plexuses supplying these 
organs. As corroborative evidence they point to the fact that in 
deep x-ray therapy, where large doses of electrical energy are em- 
ployed to effect a necrosis of the tumor cells, the nervous tissue 
becomes strongly irritated but does not show subsequent degeneration. 
Their investigations led to the following conclusions: (a) even small 
doses of x-rays, in comparison with those required to produce a de- 
generation, are capable of calling forth a strong irritation in the 
living cells and that the degree of irritation is an inverse proportion 
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to the radiosensitiveness of the cell; (b) the duration and intensity 
of the reaction runs parallel to the x-ray dose, and the manifestations 
of the symptoms are hastened with increasing dosage. 

Clinically it has been observed that individuals of a very labile 
nervous system are more sensitive to x-ray irritation than those of 
a more stable constitution, and Simon”? has therefore recommended 
the administration of sedatives to the highly nervous before the treat- 
ment, or what is still more ideal and preferable, a preliminary suppor- 
tive course of treatment of the nervous system. Keinbrock, Bergonie, 
and Speder, have defined roentgen sickness as ‘‘an early expression of 
the prodromata in the process of cell degeneration.’’ Werner has 
advaneed the cholin hypothesis as a cause of roentgen sickness, but 
as its presence after irradiation could not be proved experimentally 
this theory was discarded. Czepa and Hogler** as well as Strauss”? 
have aseribed roentgen malaise to an exeess of cholesterin in the 
serum, particularly when the liver is included in the irradiated field. 
In such exposures the Kupfer cells are injured and are prevented 
from performing their normal function, of storing cholesterin. The 
source of the cholesterin is in the nervous tissue which is being acted 
upon by the soluble lipoids. 

Out of this mass of hypothetie and theoretic pabulum offered in 
explanation of the genesis of x-ray sickness, the theory of ‘‘nervous 
irritation,’’ particularly of the vegetative system, appears to be most 
plausible, and it finds its fullest illucidation in the recent biochemical 
studies of kalium and ealcium metabolism. Strauss*® has called atten- 
tion to the fact that during irradiation the body fluids, particularly the 
serum, change their electrolytic properties, followed by an increased 
dissociation of the calcium ions. This produces a sympathicotonia, or 
what is equivalent to a diminished vagotonia. Zondek**has taught 
us that vagus stimulation leads to a change in the subdivision of the 
electrolytes, in this sense, that in the cell and in the cell membrane 
there takes place a relative increase of kalium salts; sympathetic 
stimulation will result in a relative increase of the ealeium salts. 
It is not pertinent to our present consideration to delve into hair 
splitting refinements, and establish whether the irritation of the vege- 
tative system changes the kalium and ealcium equilibrium, or vice 
versa, but we do know at present that proper body functions depend 
upon a proper balance between the kalium and natrium salts on the 
one hand, and the ealcium salts on the other. Kraus” states ‘‘kalium 
and ealeium constitute the two poles between which life and cell 
function oscillate to and fro,’’ and in another study he*® emphasizes 
it, by saying that ‘‘kalium and calcium mark time in the direction 
of our vital forees.’’ 

Viewing the problem of x-ray sickness from this angle, the nervous 
irritation theory can be fully accepted, for under such conditions 
the vegetative nervous system experiences a disturbance of function 
without undergoing a permanent physical or chemical change. The 
clinical course of the malady coincides with this theoretical concep- 
tion. There still remains one more fact requiring explanation, and 
that is the difference in the degree of roentgen sickness in irradiating 
different body regions. This explanation may be found in the realm 
of endocrinology. The dominance of the ductless glands over the 
autonomic nervous system, through their control of the kalium and 
calcium metabolism is now a well established fact. It is no wonder 
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then that with irradiations in which the ovary, the thyroid, the 
adrenal, the pituitary or any of the other important internal secretory 
glands, come within the compass of the x-rays, that a more marked 
reaction should follow such an exposure, than after one in’ which 
they are spared or excluded. Hirsch’s observation®* that stimulating 
doses of the pituitary, ameliorate the roentgen sickness, in subse- 
quent castration exposures, serves as an illuminating example of the 
soundness of the theory of the relation of the endocrines to roentgen 
sickness. Encouraged by these experiences Hirsch adopted organo- 
therapy, in the form of a substitution or supportive treatment, when- 
ever he expects one or more of the endocrines to be damaged or 
seriously affected by the x-rays in the course of the treatment; his 
clinical results have verified the rationale of his claim, and deserve 
trial. 


(To be continued.) 


Selected Abstracts 


Newer Diagnostic Methods in Obstetrics and Gynecolog 


Roubitschek, R.: The Renal Glycosuria of Pregnancy as an Early Symptom of 
the Gravid State. Klinische Wochenschrift, 1922, i, 220. 


Frank and Nothmann as the first showed that the administration of 100 om. of 
glucose on the fasting stomach of women in the third month of pregnuanes cnused 
a glycosuria without a perceptible increase in the blood sugar values. In the non 


pregnant state the blood sugar must reach at least 0.19 to 0.2 per cent ino order 


for sugar to appear in the urine, while in pregnancy glycosuria is mhbtained with 


blood sugar values which are normal or only slightly above this point. Thus the 
estimation of the blood sugar is indispensable in the performance of the test. 
However, the test POSsesses seve ral disadvantages, such as the high price of glucose, 
the nausea and yomitine of early pregnaney, and the necessity Tor the ingestion 
at one time of a rather large amount of sweetened liquid. Ilence, Frank, Brinnitzer 
and others have suggested the utilization of the sugan mobilizing power of suprarenin 
as a test of pregnancy, as it has been found by several observers (ineluding the 
author) that sugar exeretion very rarely follows the hypodermatic administration 
of 1 ce. of a 1/000 solution of suprarenin to the nonpregnant, while in’ pregnancy 
this procedure causes marked glycosuria. This suprarenin test is superior to the 
employment of phloridzin, which causes glycosuria in the nonpregnant as well. 
Ryser in particular has noted this characteristic action of suprarenin in late preg 
naney (with blood sugar values slightly increased), while Brinitzer has shown the 
same to be true for the early months. Henee, there must exist an inereased 
permeability of the kidneys to sugar in pregnaney. 


Roubitschek tried, in sixteen cases, a combination of the two methods which he 


found thoroughly satisfactory. In only one case of pregnancy was glycosuria not 
produced. The test is performed as follows: 200 ¢.e. of tea with 10 om. of 
glucose are administered on a fasting stomach. Twenty minutes later 0.5 ¢.c. of 

1/1000 solution of suprarenin is injeeted hypodermatically. \s soon as sugar 


appears in the urine, usually in about three-quarters of an hour, 10 ¢.e. of blood 
are taken from the median vein, and the blood sugar is estimated by the Méckel 


Frank method. He found that, with olveosuria produced, the blood sugar averaged 
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0.15 per cent, showing that the glycosuria is of renal origin. In two cases the 
blood sugar values were on the borderline, but both were found also after preg- 
nancy to excrete considerable amounts of sugar. Another patient, an epileptic, evi 
dently had a tendency to pathologie hypergiycemia, but a blood sugar of 0.210 
per cent cannot account for a urine sugar of 4.4 per cent, without there being an 
increased permeability of the kidney in addition. The author recommends his 
modification as a simple and valuable test, useful in establishing the diagnosis in 


early pregnancy or in doubtful cases. BK. L. Kina, 


Koster: Phloridzin in the Diagnosis of Pregnancy. Deutsche Medizinische 
Wochenschrift, 1923, xlix, 182. 


Phloridzin, when injected intramuscularly, produces a glycosuria irrespective of 
the amount of blood sugar present. In testing kidney function, one decigram is 
injected. Since during pregnancy there is a heightened irritability of the kidneys, 
Kamnitzer and Joseph obtained a glycosuria in pregnant women by injeeting only 
two milligrams. Of 300 cases, they had only 6 negative results, or 2 per cent. 
Koster was not able to corroborate their findings. 

The Kamnitzer-Joseph method was employed. Immediat ly before the test the pa 
tient voided. Every half, and in some cases every quarter hour, after the injection, the 
urine was examined with Nylander’s reagent. In order to produce diuresis, she 
was given 200 ¢.c. of unsweetened tea at the time of the injection and again half 
an hour later. 

In intrauterine pregnancy at all months of gestation, he had 36.3 per cent 
failures. In 8 eases of undoubted ectopic pregnancy, there were 62.5 per cent 
failures. In 18 cases of abortion, there was only one failure, while in 14 eases 
of incomplete abortion, there were 6 failures. Of 20 cases of suspected ectopic 
pregnancy, three were positive, but in no case was any evidence of pregnancy found 
at operation. Frequently the results varied from day to day. 


From the results obtained, Késter econeludes that the phloridzin test 


if pregnancy 


is as unreliable as all other tests heretofore introduced. R. E. Wosvs. 


Schilling, E., and Gobel, M.: The Diagnosis of Pregnancy by the Injection of 
Phloridzin. Kliniseche Wochenschrift, 1922, 1, S99, 


The authors tried the test of pregnaney devised by Frank and Nothmann. They 
found it reliable in the few cases in which they used it, though Seitz and Jess 
obtained a positive reaction only in about 50 per cent of their cases. In view of 
this suspicion of unreliability, together with other objections to the test, the authors 
have discarded it. They have not tried the suprarenin test, nor Roubitschek’s com 
bined method, but have foliowed Kammitzer’s lead in employing phloridzin, which 
was used in 100 cases. 

An vecasional rise in b’ood sugar was found, but no direct: relationship between 
the blood sugar values and the outcome of the test was established. This was not 
surprising, as phloridzin increases the permeability of the kidneys to sugar, so that 
we are not dealing with a simple filtration, but with a true secretory action. 


The results were as follows: 


(1) In 10 cases of pregnaney, the test was positive; 2) In 70 nonpregnant 
eases, convalescents from various diseases, the test was negative. Some were tested 
before and during the menses, but no change in the result was noted; (3) In 11 


eases with high fever, a positive result, using all three tests for urinary sugar, was 
obtained in seven. Tfence this method is not applicable to febrile patients; (4) 
In 3 cases the Nviander reaction was positive, while the Trommer and the Heine 
tests were negative. It is therefore reeommended that, when the first test is positive, 


It be cheeked the mployment ot the othe) two, KING, 
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Kiistner: The Diagnostic Value of Adrenalin Glycosuria in Pregnancy, 
Deutsche Medizinische Wochenschrift, 1922, xlviii, 1340. 


Instead of giving the patient 100 gm. of glucose and examining the urine for 
sugar, Kiistner gives 10 gm. dissolved in 200 ¢.c. of water and follows this in from 
15 to 20 minutes with a hypodermic injection of 0.5 mg. of adrenalin. Thirty 
minutes, and again an hour later, he examines the blood for sugar. If, by this 
time, sugar does not appear in the urine, the blood is again examined half an 
hour later. 

The sugar usually makes its appearance in the urine in from three-quarters to 
one and a half hours. The average maximum blood sugar is 0.141 per cent. He 
examined 125 women, pregnant from 32 days to 7 months, and found a renal 
diabetes in 97 per cent of the women examined. R. E. Wosus. 


Rommert: Glycosuria of Pregnancy. Deutsche Medizinische Wochenschrift, 
1923, xlix, 912. 


It has long been known that the tolerance for sugar is lessened during pregnancy. 
The author tested a series of cases by the Brinnitzer-Roubitscheks method, giving 
10 grams of dextrose and 0.5 milligram of adrenalin. The adrenalin seemed to 
cause palpitation and restlessness in some cases. Results obtained by giving 100 
grams of dextrose in 400 ¢.c. of tea without adrenalin also seemed of value. As 
the glycosuria lessens in three days after the placenta becomes detached it seems 
probable that this is a typical disturbance due to pregnancy. Kiistner, on the 
ground of animal experiments, felt that the function of the ovary was concerned 
in the reaction; other authorities, the hypophyseal secretion. The best that can be 
said is that the glycosuria of pregnancy is a disturbance of the internal secretory 
gland system. 

The author believes that glycosuria can be caused by this method; without 
substantial raising of the blood sugar (not over 0.21) but with such individual 
fluctuations to consider that often it does not follow whether the test is strong or 
weak. He cannot place much dependence on it as a test of pregnancy. 


F. A. PEMBERTON. 


Kiistner, H.: Renal Diabetes During Pregnancy and Its Dependence Upon the 
Glands of Internal Secretion. Monatschrift fiir Geburtshilfe und Gynikologie, 
1923, Ixii, 119. 


The author studied 125 pregnant women to determine the presence of renal 


diabetes in them. He found that in the early months of pregnancy, renal diabetes 


was always present. When a pregnancy was terminated during the first few 
months, the excretion of sugar did not cease until 72 hours later. As a control, 


nonpregnant women were studied and the author found that 20 out of 22 nonpregnant 
women showed, in the presence of a physiologic hyperglycemia, an excretion of 
sugar in the urine a few days before the menses began. On this last finding tho 
author bases the conclusion that renal diabetes in pregnancy is not the result of 
the products of pregnancy but is due to a change in the function of the glands 
of internal secretion. Since this diabetes is present both during pregnancy and 
during the premenstrual period, it is due to a change in function of the ovaries. 
This the author claims to have proved experimentally in animals. 

After removal of the pregnant uterus, the renal diabetes does not cease until 
after four to five days. When the ovaries are extirpated, the glycosuria disappears 
the day after the operation. The ovaries most likely affect the kidneys indirectly 
through stimulation or inhibition of other glands of internal secretion. Implanta 


tion of ovaries from pregnant to nonpregnant animals produced a renal diabetes 


( 
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after two to four days. This proved that an increased activity of the ovary was 
responsible for the renal diabetes. 

Injections of ovarian extract and corpus luteum extracts were made and it was 
found that only the latter produced a real renal diabetes. Hence it appears that 
the corpus luteum plays the dominant réle. J. P. GREENHILL. 


Long and Hirst: Ingestion Glycosuria, an Aid to Early Diagnosis of Pregnancy. 
New York Medical Journal, 1923, exvii, 543. 


This series of 55 observations brings added evidence to strengthen the assump- 
tion that an ingestion glycosuria can be induced in the early months of pregnancy ; 
that it is a valuable diagnostic acid, and that the glycosuria disappears when the 
fetal and maternal parts are no longer in physiologic relationship. The literature 
shows a 95 per cent accuracy with the glucose ingestion diagnostic technic in the 
first three months of pregnancy. 

The use of table sugar instead of glucose, and qualitative instead of quantitative 
tests for sugar in the urine, do not affect the results but make the test more 
practicable. It is necessary to determine blood sugar only in positive cases to 
eliminate values over 200 mg. to 100 cc. of blood. Lactation seems to have no 
effect on the appearance of glucose in the urine during the test. 

The phloridzin technie has yielded no satisfactory results. 


MARGARET SCHULZE. 


Vignes: The Sedimentation of Red Blood Cells in Pregnant Women. Le Progrés 


Médical, January 27, 1923, p. 37. 

Fahraeus has been able to demonstrate both in vivo and in vitro that the red 
blood cells possess the property of more rapid sedimentation in pregnant women 
than in the nonpregnant state. He proves this by isolation of a small segment of 
vein which is tied at both ends. If then the vein be held in a horizontal position 
for fifteen minutes and a hypodermic needle introduced at the upper extremity of 
the portion of vein isolated, one will be able to draw off only clear serum. The 
foregoing holds true only for a gravida and not for a nonpregnant woman. 

Further study, by Vignes, has shown that the rapidity of sedimentation varies 
directly with the duration of the pregnancy. He also found that this same property 
was present in such pathologic states as tumor formations, acute infections, ete. 

That this increased rapidity of sedimentation was due to a property of the blood 
plasma and not of the red blood cells was shown by experiments in vitro where 
washed cells showed the normal rate of sedimentation in physiologic saline, while 
seemingly normal cells showed an increased rate when introduced into the plasma 
obtained from a pregnant woman. Vignes attributes this to either a diminished 
viscosity of the plasma or to a changed surface tension, or most probably, to the 
diminished specific gravity of the plasma, finding that the rate of sedimentation 
varies inversely with the specifie gravity of the plasma. 


THEODORE W. ADAMS. 


Molnar: Diagnostic Value of Sedimentation Time of the Red Corpuscles in 
Gynecology. Zentralblatt fiir Gyniikologie, 1923, xlvii, 845. 


The writer confirms Linzenmeier’s postulates that (1) a sedimentation time, less 
than thirty minutes, is evidence of acute inflammatory process except in severe 
intraabdominal bleeding; and (2) that less than an hour may indicate the presence 


of virulent organisms, while over two hours suggests the absence of even latent 
infection, 
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Ile believes the test to have value 1) in the differentiation of inflammatory and 
noninflammatory tumors of the adnexa; (2) in fixing the time of operation in 
inflammatory conditions and altered positions of the uterus with complications; (3 
as an indieation of possible adnexal disease when curettage is indicated; f) in 


differentiating between salpingitis and extrauterine pregnancy taking into considera 


tion the symptoms; and (5) in gen ral, in gynecologic conditions of inflammatory 
origin. LITTLE. 


Stein and Arens: Roentgenograms of the Fetal Skeleton as a Positive Sign of 
Pregnancy. Journal American Medical Association, 1923, Ixxxi, 4. 


Stein and Arens make use of roentgenograms to eonfirm the existence of a 
pregnancy, to diagnose presentation, and to differentiate pregnaney from other 
abdominal enlargements. Four hundred cases were used for their examinations and 
n only three cases were they able to diagnose pregnancy before quickening. They 
lighly of the method as a diagnostic means in the last trimester. 


W. KERWIN. 


Roberts: Oxygen Inflation of the Peritoneal Cavity for Radiographic Purposes, 
British Medieal Journal, 1920, No. 3124, p. 742. 


The method of the author is to prepare the patient with the use of castor oil 
and restriction of solid food. The oxygen is injected with a fine needle introduced 


about one ineh below and to the left of the umbilicus. In an ordinary adult, not 


over three or four liters are introdueed. After the examination is completed, the 
needle is reintroduced and the gas allowed to escape. If the gas is not removed, 
absorption takes five or six days as a rule. le thinks the dangers are largely 
theoretical, having had no evil consequences in fifty cases. Most of the diseomfort 
s obviated by the removal of the gas at the end of the examination. Various 
postures are used for different sorts of examinations. He states that the female 


pelvie organs are visible but that it is difficult to distinguish a solid ovarian tumor 


from a uterine fibroid. F. L. ADAIR. 


Coliez, Robert: The Artificial Pneumoperitoneum in Gynecology. Gynécologie 
et Obstétrique, 1921. iv, 562. 
The author gives a briet view of the literature. He mentions four positions 

Which have been advised in this method of examination: 1) knee chest position 

with the tube under the table, the rays direeted vertically; (2) vertical Trendelen- 


burg position with the rays directed perpendicularly toward the table; (8) lateral 


lrendelent irg posit on witl the ravs directed horizontally, either dorsal ventral, or 


ventral-dorsal; | simple dorsal Trendelenburg position with the rays directed 
late rally. The author considers this method of ereat value, without any special 
danger if properly earried out. FY. L. ADAIR. 


Peterson-Cron: Transuterine Gas Inflation. Journal American Medieal Associa- 


tion, 1923, Ixxxi, 980. 


The Rubin technic ‘with slight modifications was used to determine the patency of 


the fallopian tubes and with the aid of pneumoperitoneum roentgenographs made 
for the purpose of diagnosis. They used carbon dioxide under a maximum pressure 
if 200 mm. of mereury, but expressed the belief that a higher pressure can be used 
with safety. In 36 eases of sterility, 13 conceived after the use of gas inflation, 


and 10 resulted in full term rreonancies, while 8 had spontancous abortions. They 


divide the question of sterility into groups, the younger group of women offering 
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a greater chance of conceiving. They observed during operation rupture of the 
infundibulum about one inch from the fimbriated end under a gas pressure of from 
950 to 350 mm. of mereury. The criteria on which the pateney of the tubes is 


based are four: (1) a manometer reading below 200 mm, of mereury; (2) the sound 


of the gas passing through the tubes, detected by auseultation over the symphsis; 
3) pain in the upper abdomen when the patient is in the sitting posture; and 
$f) roentgenography on fluoroscopy. About 50 per cent of the women who complain 

menstrual cramps are relieved after the inflation. It is now the method of 
treatment for dysmenorrhea at their clinie and in several hundred cases of transuterine 
gas inflation, there have been no ill effects. In two eases of early pregnaney, 
indiagnosed, gas was passed without causing abortion or any injury to the fetus. 


WM. KERWIN. 


Impey: Pneumoperitoneum of the Pelvis as an Aid to Gynecologic Diagnosis. 


Edinbure Medical Journal, 1922, xxvili, 21. 


The author from personal observation reports in detail the work being done at 
Ann Arbor by Peterson and VanZwaluwenburg on pneumoperitoneum as a diagnostic 
aid in gynecology. Through this method the organs of gynecologic interest are 
eas and all extraneous structures, with the patient in 


outlined by the contiguous 
the knee chest position, gravitate out of the pelvis. With the injection of gas 


+ 


controlled as to quantity, temperature and pressure, there seems to be very little 
danger in this procedure. Carbon dioxide, since it is rapidly absorbed, is preferable 
to oxygen in this work. 

In the presence of contraindications, such as pregnancy or cervical and uterine 
discharge (purulent or bloody), the gas instead of being introduced through the 
cannula in the uterus, is run through the abdominal wall. When tubal obstruction 
is apparent from the manometer readings, the lower route is abandoned. Ap 
proximately one thousand eubie centimeters of the gas are required in each case. 

With the patient im the knee chest position two cross sections of the uterus are 
obtained, one at the fundus and the other at the isthmus. The fundus is separated 


from the bladder by the uterovesical space which under these conditions contains 


gas. <A relaxed perineum’ alters the position of the uterus and interferes with the 
view. The broad ligament hanging vertically presents a thin edge so that thickening 
ir tubal involyment is easily noted. The rectum throws a cylindrieal shadow along 
the hollow of the sacrum. Tubal disease, ovarian eysts and fibroids east shadows 
that are characteristic. Without the history given, pregnaney has been repeatedly 


diagnosed at the sixth week. 

When bimanual examination is unsatisfactory, the information gained by this 
method is frequently of value in deciding the necessity of operation. The technie 
is simple and ine xpensive, The method will eventually hecome a valuable diagnostic 


adjunet. ' H. W. Suwrrer. 


Deucher W. G.: Digital Examination of the Uterine Cavity. Schweizerische 
Medizinische Wochensehrift, 1923, liii, 277. 


There are many types of vaginal bleeding, especially in women near the menopause 
where the usual examinations will not suffice for an accurate diagnosis. The case 
may be curetted and the scrapings examined microscopically with a negative report 
returned and yet if the uterus be extirpated repeatedly newgrowth will be found, 
deep in the wall or in some of the appendages. The writer insists that dilatation 
of the cervix with Hegar dilators plus the use of laminaria will make it possible to 
examine the uterine cavity digitally and thus assist materially in making an ae 


Curate diagnosis, He reports 120 cases and of these, the laminaria were not 
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needed in 58 cases; in 55 two laminaria were used, and in four cases three were 
employed. Fifteen per cent of the cases were incorrectly diagnosed by the usual 
methods but with the digital examination the following diagnoses were made: 


2 cases; submucous fibroids, 7; uterine polyps, 6; pregnancy, 


malignant newgrowth, 
incomplete abortion and missed abortion, each 1 case. Digital examination of 22 
eases of suspected fibroids revealed that 3 were malignant newgrowths, 5 were 
uterine polyps, and two were really fibroids. Following this type of examination a 
moderate rise of temperature was observed in ten per cent of the cases only, and 
rarely was it necessary to use opium to allay pain. A. C. WILLIAMSON. 


Hesse, W.: The Diagnostic Value of Digital Exploration of the Uterine Cavity 
in Cases of Anomalous Bleeding. Miinchener Medizinische Wochenschrif, 1923, 


Si. 


In this series of 400 patients the dilatation technie of Walthard was used. The 
cervix is dilated by use of the Hegar dilator plus the laminaria, one, two or three 
being used as it is considered advisable. In cases where the tents alone were used 
there was a febrile reaction in but 7 per cent of the cases, while in those where the 
metal dilators were used the incidence mounted to 42 per cent. As soon as fever 
is noted the laminaria are removed until temperature has returned again to normal. 
Uteri which are apparently empty are curetted carefully for microscopic examina- 
tion. Changes in the mucous membrane and the uterine walls are easily detected 
and if anything escapes the finger careful curettage afterward will usually prevent 
a slip. Digital exploration is employed not only in cases of anomalous bleeding 
with a changed uterus, but also in cases where the uterus and its appendages seem 
to be normal. A. C. WILLIAMSON. 


Driessen: Diagnostic Curettage. Nederlandsch Maandschrift voor Geneeskunde, 


1923, xi, 677. 


Driessen calls attention to the fact that, while a minor operative procedure, 


curettage is not without danger and should therefore not be undertaken under 
unfavorable surroundings. He feels that when doing a curettage one should always 
be prepared to do an hysterectomy. To tne usual dangers of curettage, namely 
perforation, septie infection, exacerbation of an existing inflammatory process and 
obliteration of the uterine cavity, he adds hemorrhage. He cites a case of his 
own and one of a colleague in which mere dilatation caused bleeding of such severity 
that a prompt hysterectomy had to be performed in order to save the patient’s life. 
In both cases the bleeding was caused by a malignant chorionepithelioma. Since 
both of these cases had been curetted previously, they accentuate the necessity of 
examining all curettings. Driessen feels that while menorrhagia is not ordinarily 
an indication for curettage, metrorrhagia is practically always, even when the 
diagnosis seems proved clinically. He applies this rule to fibroids which are to 
be subjected to radiation. He is inclined to curette for all bleeding near the 
menopause and calls attention to the care required in making a diagnosis, as the 
premenstrual endometrium has been mistaken for malignant adenoma. He believes 
that corpus carcinoma is more common than usually supposed. In eighty-five women 
over forty which he curetted previous to radiation, he encountered carcinoma thirteen 
times. He employs either ethyl chloride or ether as an anesthetic. 
R. E. Wosvs. 
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